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PREFACE TO FOURTH EDITION. 



Ik preparing the fourth edition of " Prompt Aid to 
the Injured " I have endeavored to make such changes 
in the text as will cause it to conform to our present 
knowledge of the different subjects included in the 
book. 

The chapter on Disinfection has been entirely re- 
written, in order that it may be in harmony with the 
results obtained by recent scientific investigation in 
this direction. The hospital corps drill regulations 
now used by the United States Army have been intro- 
duced; besides, many changes and additions have 

been made. 

Alvah H. Doty, M. D. 

ROSEBANK, StATEN IsLAND, N. Y., 

June 10, 1V02, 
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PEEFACE. 



The object of this Manual is to instruct those who 
are desirous of knowing what course to pursue in emer- 
gencies, in order that sick or injured may be tempora- 
rily relieved. Special effort has been made to so ar- 
range the matter and introduce such points as will be 
of use to the ambulance corps connected with the dif- 
ferent military organizations. It will be appreciated 
that it is a difficult task to give to non-medical persons 
information which will properly instruct them to cope 
with emergencies without encouraging them to usurp 
the functions of the physician or surgeon. 

In order that the subject may be well understood, 
it is essential to know something of the construction 
of the human body and the functions of the different 
organs; for this reason, considerable space has been 
devoted to anatomy and physiology. The author has 
endeavored to»explain each topic in a plain and sim- 
ple manner, and when medical terms are used their lay 
synonyms are also given. Numerous illustrations have 
been inserted to aid in making the work the more 
intelligible — many of which have been taken from the 
works of Esmarch, Flint, Tracy, and others, due credit, 
however, being given in each instance. 



viii PREFACE. 

The author is particularly indebted to Dr. Glover C. 
Arnold, of this city, for proof-reading, and also many 
valuable suggestions. To Major Charles Smart, Surgeon, 
TJ. S. A., the author wishes to express his thanks for the 
permission given to introduce in this work the Manual 
of Transportation now used by the U. S. Army. 

• 
Alvah H. Doty, M. D. 

69 West TmBTY-sixTH Street, New Yoek, 
March ^, 1889. 
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CHAPTER I. 

BONE. 

Bone is composed of animal and earthy matter; the 
former consists chiefly of a material which is converted by 
boiling into gelatin, also fat and blood-vessels ; the lat- 
ter, known as "bone-earth," is composed principally of 
phosphate of lime. Bone derives its tenacity and elas- 
ticity from the animal portion, and the " bone-earth " gives 
to it the necessary hardness. 

When soup is made by boiling a bone, there is simply 
a liberation of the gelatin or animal matter; the latter 
may be extracted, by boiling, from bone two or three 
thousand years old. In early life the animal part forms 
about one third and the earthy matter two thirds of bone ; 
later in life, however, the proportion of phosphate of lime 
is somewhat increased, and the bone also becomes denser. 
This will explain why the bones of children are so elastic 
that, when considerable force is applied, they are apt to 
bend, like a green stick, rather than break, as in the adult 
bone under similar circumstances. 

Rickets is a disease of childhood representing a dimin- 
ished amount of earthy matter ; in this condition the bones 
become bent and distorted, the deformities being partic- 
ularly marked in the bones of the lower extremity, and in 
the pelvis and chest. 
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A section of bone (Fig. 1) shows it to be composed of 
two kinds of tissue — compact, which i.s exceedingly dense 
and hard like ivory; and cancellated or " spongy " hons, 
which is a network of thin plates 
and pfil iimim of bone. The com- 
pact tissue constitutes the outer por- 
tion of hone, and is very much in- 
creased where great strength is re- 
quired, as in the shaft of the femur 
or "■ thig-h-bone." The cancellated 
tissue is iuternal, and especially 
abundant where bone expands to 
form large surfaces for support, as 
ill the extremities of the bones of 
the thigh, legs, etc. Cancellated 
tissue is not only very light, but 
very strong ; a portion, con^eapond- 
ing in size and shape to a piece of 
loaf or cut sugar, will support a 
weight of three or four hundred 
jKiuiids, while a square inch of com- 
(luct tissue, about one half inch in 
tliickiiess, will support a weig'ht of 
five thousand jwunds. Bone is 
twice the strength of oak. 

In the skull, wheire great strength 
is necessary to support and protect 
the brain, we find two layers of com- 
pact tissue ; the external portion, 
known as the " outer " table, and 
the internal as the "inner" table, 
with a small amount of cancellated 
tissue, known as the diploe, existing between them. 

The long bones are hollow. This condition admits of 
the proper length, diameter, and strength, while it greatly 
diminishes the weight. 

The " medullary " or " hollow canal " in the shaft, and 
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the cancellated tissue of the extremities of long bones, also 
the cancellated tissue of other ixinea throughout the body, 
coiitainsasubstaiicecalled niarroioor "oil of bone." In 
the medullaj-y canal it is called yellow marrow, and is 
composed of about ninety-six per cent of fat, while the 
"red marrow," which is found in cancellated tissue, ia 
three fourths water and contains but a trace of fat. The 
medullary canals in the bones of birds couimunicate with 
the lungs and contain air instead of marrow, thereby ren- 
dering them very light and pruperly adapted for flight 

Bone is supplied with nutrition from two sources ; the 
periosteum, and the nutrient arteries. The periosteum is 
a firm and resisting fibrous membrane, pinkish in color, 
which is adherent to the bone, and covers it at all pointa 
except where cartilage exists. Th^ membrane is a structr 
ure in which blood-vessels divide, subdivide, and pass into 
minute openings in the compact tissue, supplying it with 
nutrition. The cancellated tissue and medulla receive 
their nutrition from larger vessels (nutrient arteries), 
which are branches of the main arteries in the vicinity of 
the bone, and x»aRS through the compact tissue to their des- 
tination. When the periosteum is removed from the bone, 
the compact tissue is deprived of its principal means of 
nutrition, and death or " necrosis " (corresponding to gan- 
grene in soft tissues) is apt to ensue. This may happen in 
disease, or as the result of an injury, particularly to super- 
ficial bones such as the tibia, bones of the bead, et«. A. 
familiar example is a " felon," which demands immediate 
and special treatment at the hands of the surgeon. 

When bone is in tiie normal condition and properly 
covered with periosteum, it feels smooth and moist, and 
when struck with a probe it gives a dull sound ; but when 
the periosteum is removed, it feels rough and hard, and 
striking it with a probe produces a metallic sound. It is 
important to the surgeon to recognize these different condi- 
tions, and be thus easily enabled to decide whether the 
iriosteuiu is present or absent. 
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The endosteum is a thin, fragile membrane which coi> 
responds in nutritive function to the periosteum, and lines 
the medullary canal in the long bones. 

Bones are supplied with nerves and lymphatics or ab- 
sorbents. 

The lymphatics have been known to remove by ab- 
sorption ivory pegs used to hold in place the broken ends 
of a bone which would not unite by the natural process. 

The shape of a bone depends upon the function it per- 
forms. Bones are divided into long, short, flat, and ir- 
regular. The long bones, of which the femur or " thigh- 
bone " is a type, are composed of a shaft and two extremi- 
ties, and, with their muscular attachments, act as levers, 
and also for support. The short bones are found where a 
number of joints are required for limited motion com- 
bined with strength. An 'example of this class is the 
carpus or wrist. 

The flat bones are 'used in the construction of cavities 
and to protect their contents, and are also for muscular 
attachment, as the bones of the skull, the shoulder-blades 
(scapulae), etc. 

Examples of the irregular bones are the upper and lower 
jaw (superior and inferior maxillary), and the vertebrae. 

The skeleton (Fig. 2), which represents the bones in 
their proper relations, is the framework to which the soft 
structures of the body are attached. It consists of a cen- 
tral column (the- spine) ; four extremities : two upper (the 
arms), and two lower (the legs) ; and three bony cavities : 
(1) the cranium or skull, containing the brain ; (2) the 
thorax or chest, containing the heart and lungs ; and (3) 
the pelvis or basin, containing the pelvic and some of the 
abdominal organs. 

The skeleton is composed of two hundred bones. There 
are several small bones found in the tendons of muscles, 
at the union of the skull-bones, and also in the ear, which 
are not included in this enumeration. This number is 
divided in the following manner : 
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The spine or vertebral column 26 

Cranium g 

Pace 14 

Oa hyoidea, atemum, and ribs 20 

Upper extremities. 64 

liowur fistromitiea 03 



The spiiiP- (Fig. 3), which is about 
imp tliird the length of the body, is a 
jdiiiteii column consisting of a series 
of bones (vertebne) articulated or 
joined together, forming three slight 
curves. It supports the skull and its 
contents, and protects Uie spinal cord, 
which is contained in a canal formed 
by the union of the bony parts. At 
its base the column rests upon the 
upper portion of the pelvis — bet"ween 
the "haunch-bones." 

A Tertebra consists of two impor- 
tant parts — a body, in front, and a 
. posterior portion or vertebi-al arch. 
The bodies are piled one upon the 
other for support and strenffth, the 
arch behind forming, by its junction 
with the body, a canal for the p 
of the spinal cord. Between the bod- 
ies of the vertebrae arc found layens 
or pads of a very elastic and flexilds. i 
substance, known as "intervertebral.' I 
intwoLcDgihwifle. cartilage," which forms a soft cvusb^ \ 
ion for each vertebra to rest upcHu^l 
Its elasticity prevents or diminishes shock, and also tom 
to restore the column to iUi erect position. Continnfl^ 
preasure on this substance during the day diminishes i 
thickness, consequently a person will lose about half a 
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inch in height during this period ; the rest and recum- 
bent position of the night restore it to its previous condi- 

It is important to remember that leaning too much 
on one side, as at a desk, will cause a permanent change 
in the cartilage, so thai the vertebral column may he ab- 
normally bent to one side without the bone being primnrily 
involved. 

The curves in the vertebral column assist in forming 
cavities for the reception of important organs. It is said 
that the curves increase the strength of the column ten- 
fold i they also aid in destroying shock. 

The twenty-six bones comprising the vertebral column 
are divided in the following 
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Cervical or neck 

Boraal or back 

Lumbar or loins 

The sacrum, which represents five vertebra (in fcetaJ 

life) fused into a single bone 

ThB poccys or " erapper," which is formed from four 



The freest movement in the vertebral column is found 
in the neck or cervical region, and the least movement in 
the back, between the ahouldera, the spine here being con- 
□ect«d with the ribs. The wealtest part of the spine is at 
the last dorsal vertebra, and this portion of the vertebral 
column is very movable. 

It is very essential to know that different elevations on 
the surface of the body (bony prominences, etc.) indicate 
the situation of certain important internal organs ; thus 
the vertebral column furnishes valuable information. 
Kubbing ttie fingers briskly up and down the spine will 
produce sufficient friction tn redden the skin over the bony 
prominences known as "spinous processes." These pro- 
cesses arc formed by the union posteriorly of the sides of 
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the vertebral arches already spoken of. With the hc>dy 
bent forward and the arms folded across the chest, the 
spinous processes can be made even more apparent 

The spinous process of the seventh or lowest cervical 
vertebra is particularly prominent, and has received the 
name of ''vertebra promineus," and should be carefully 
sought for, as it will aid in locating others. 

The lower or inferior ang-le of the scapula or " shoulder- 
blade " is on a level with the interval between the seventh 
and eighth dorsal vertebne. 

Having located the spinous processes of the difiFerent 
vertebras, the following points are to be remembered, viz. : 

Interval between Sixth and Seventh Cervical Spinea. 
— CEsophagus and trachea begin. 

Seventh Cervical. — Apex or upper part of lung; con- 
sequently a knife, or bullet wound, above this line, unleai 
carried downward, would not injure the lung. 

Third Dorsal. — Upper border of arch of aorta. 

Fourth Dorsal.— Arch of aorta ends ; upper level of 
heart ; division of trachea into two portions ; right and 
left bronchus. 

Eighth Dorsal. — Left side, lower level of heart. 

Ninth Dorsal. — ^Left side, lower end of cesophagua, 
passing through diaphragm; upper or cardiac opening 
of stomach and upper edge of spleen. 

Tenth Dorsal.—Tieft side, lower level of lung. 

First Lumbar. — About the middle of kidneys ; lower 
edge of spleen. 

The skull (Fig. i) is the case for the lodgment and pro- 
tection of the brain and its membranes, and important 
blood-vessels and nerves. It is composed of twenty-two 
bones, enumerated in the following manner: 

Cranium (8 bones).— Occipital, 1 ; parietal, 2 ; frontal, 
1; temporal. 2; sphenoid. 1: ethmoid, 1. 

Face (14 bones) .^ Nasal, 2; superior maxillary, 2; 
lachrymal, 2; malar, 2; palate. 2; inferior turbinated, 2; 
TOmer, 1 ; inferior maxillary, 1. 

The cranial bones protect the brain, and arc uniformly 




¥ia. 4.— The eki 



strong and compact; while tbe bones of the f;ice contain 
principally the orfrana of special sense, and B;ive the proper 
syinnietry to this portion of the skull, some of them ore 
extremely thin, and are readily hroken. The different 
hones of the skull are connected by sutures or " seams," 
and the overriding of these bones lessens the size of the 
head during birth, and permits variations, in size, for some 
little time afterward. 

The fontanelles, or "soft spots "on an infant's head, cor- 
respond to the subsequent points of union of two or more 
bones of the cranium, which have not become fully hard- 
ened or ossified, but still retain the eharacter of the mem- 
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brane or soft structure from which the cranial bonea are 
originally developed. These spots disappear when the bone 
becomes fully developed or ossified, which generally occurs 
within one and a hn.lf or two years after birth. 

A large opening exists at the base of the skull in the 
occipital bone, called the " foramen magnum," for the trans- 
mission of the spinal cord from the brain to the canal in 
the spinal column. Other and smaller openings are found 
in the skull which transnut blood-vessels and nerves. 

The skull is supported by the vertebral column. The 
first cervical vertebra is firmly attached to the base of 
the skull at the " foramen magnum," while the second 
cervical acts as a piv- 
ot, having a vertical 
or upright portion, 
called the " odontoid " 
process, which fits 
into the first cervical 
vertebra, and around 
which the head' ro- 

The hyoid bone is 
an arch, something 
like a horseshoe, 
which is placed above 
the prominence on 
the front of the neck 
called the pomum Ad- 
ami, or " Adam's ap- 
ple," and aids in sup- 
porting the tongue, 
and gives attachment 
to certain muscles. 

The thorax or 
chest (Figs. 5 and 
6) is the bony frame- work which contains the heart, lungs, 
and important bli>od -vessels and nerves. It ia formed 
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^^^H t 3 2 1 ^J the sternum 

^^^V ^!^0i^y^i^k front, und the ribs ai 

^^^^ jSPtSBi^^^ Yeiiiebra! a,t the side 

and back, a 
rated from the abdom- 
mal cavity by a mus- 
cular partition known 
as the diaphragm or 
■'midiTff." 

The sternum op 
" breast -bone" is a 
flat and narrow bone 
about seven inches 
long, situated in the 
front of the chest, and 
supporting the clavi- 

»j[ ' ^ T clea or " collar-bones " 

* ■ / and the ribs, with the 

^iB. 8.— Thorax, posterior view (Siippcj), exception of the last 
L BoinoaB proceBBes of the dorBsJ viTtebrai ; („,„ ■>„ 
o*o io™l„_ ,^ »... venebHE - 3.3. Irana- ''™" TltyS, 

^orBBipoVtionBotihe The ribs (Fig:. 7) 
are twenty - four in 
number, twelve on each side, and are ntimbered from 
above downward. They articulate posteriorly with the 
dorsal vertebra;, and the upper ten connect in front with 
the Bterniim by means of cartilages (costal cartilages), 
which are interposed between the ends of the ribs and 
the sternum, and allow of greater motion and elastic- 
ity. The two lower ribs, the eleventh and twelfth, are 
simply connected with the vertebrje, and are known as 
"floating" ribs, as they have no attachment in front. 
The peculiar arrangement and attachment of the ribs ren- 
der them a very important element in respiration ; dui^g 
this act the ribs are elevated and depressed by the action 
of the respiratory muscles. When the ribs are elevated 
during inspiration, tlie thorax or chest is enlarged and air 
passes into the lungs ; in expiration the ribs aSre de- 
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pressed, the cavity diminished in 
size, and the air in the lungs is ex- 
pelled. The elasticity of these bones 
is illustrated by the fact that chil- 
dren in Arabia use the ribs of cam- 
els for bows. 

Upper extremities, — Each upper 
extremity is composed of thirty-two 
bones, and includes the following : 
scapula, clavicle, humerus, radius, 
ulna, eight carpal bones, five meta- 
carpal bones, and fourteen phalanges. 
The scopwZce, or "shoulder-blades" 
(Fig. 8), are thin, flat, and triangular 
bones, which have on their posterior 
and upper part an elevation or ridge 
known as the " spine " ; the external 
extremity of the spine is the acro- 
mion process, which connects with 
the outer end of the clavicle. The 
outer and upper portion of the scap- 
ula forms the glenoid cavity or 
"socket" which receives the ball- 
shaped head of the humerus or " arm- 
bone." The scapula, in this manner, 
assists ill the formation of the shoul- 
der-joint. It also furnishes broad sur- 
faces for the attachment of muscles, 
and aids in protecting the contents 
of the thorax. 

The clavicles or "collar-bones" 
(Fig. 9), shaped something like the 
italic letter /, are on the anterior and 
u])per part of the chest, and extend 
from the up])er portion of the ster- 
num or " ])rcast-bone " to the acro- 
mion processes of the shoulder- 
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blades referred to above ; they bold the shoulders upward, 
backward, and outward. When a clavicle is broken the 




Fio. 8.— Left Bcapula, or nhoaldcr-bladc. 



arm drops downward, forward, and inward, its support be- 
ing gone. Manual labor increases the size, strength, and 
curvature of the clavicle. The collar-bone is less curved 
in women than in men. 
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The humerus or ** ana-bone '* (Fig. 10) is the longest and 
strongest bone of tlie upper extremity. It has a shaft and 
two extremities ; the upper extremity is the largest part of 




Fig. ».— Anterior surface of left clavicle, or collar-bone. 

the bone, and consists of a head joined to the shaft by a 
very short and constricted portion called the ** anatomi- 
cal " neck. The head is globular in form, covered with 
cartilage, and articulates with tlie glenoid cavity of the 
scapula, already spoken of, forming with it a ball-and- 
socket joint. The cartilage covering the head protects it 
and prevents undue friction in the joint. At the point 
where the anatomical neck joins the shaft are found two 
rough eminences called tuberosities, which are for muscu- 
lar attachment. Just below the tuberosities is another 
constriction — the " surgical '' neck — so called from the fact 
that it is the most common site of fracture of the upper 
extremity. The shaft is partly cylindrical, prismatic, and 
flattened, and roughened for the attachment of muscles. 
The lower extremity is a broad and flattened (from before 
backward) portion of the bone which articulates with 
the ulna principally, and to a certain degree, with the 
radius of the forearm, these three bones forming the 
elbow- joint. The humerus has a greater range of mo- 
tion than any other bone in the body, and is oftcner dis- 
located. 

The radius and ulna (Fig. 11) are the bones that con- 
stitute the foi^earm. 

The radius, so called from its fancied resemblance to 



the spoke of a wheel, is the 
externa,! bone lying pai^el 
with the ulna when the palm 
of the hand is turned up- 
ward. It resembles other 
long bones in having a shaft 
and two extremities. The up- 
per or lesser extremity forms 
only a small portion of the el- 
bow-joint, wliile the lower ex- 
tremity, which is broad, forms 
the wrist-Joint by articulat- 
ing with two of the carpal or 
wrist bonea. The lower end 
also articulates with the cor- 
responding portion of the ul- 
na. The shaft of the radius is 
more or less irregular and 
rough for the origin and in- 
sertion of muscles. Tlie ease 
with which the forearm and 
hand may be turned with the 
palm down (" pronation "), 
and with the palm up ("su- 
pination "), is due to the pe- 
culiar articulation of the up- 
per end of the radius with the 
ulna. The upper end of the 
radius (or head) is somewhat 
knob-shaped, with a depression 
or excavation on its upper 
surface ; the excavation artic- ■; 
ulates with a small portion of i 
the lower extremity of the ■s~\ 
humerus, and represents the 
limited part it takes in the ■ 
formation of the elbow-joint. 
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Below the portion of the 
mdiuB juBt described is a 
constricted portioii,caUed 
the neck ; a ligament in 
the form of a loop, named 
^ the orhicular ligament, is 

1 thrown- around this part, 

2 and attached to the outer 
^ Bide of the ulna ; this 
1 ligament, while it holds 
I the radius in position, al- 
lows the neck of the rai- 
diua, which it encirclee, 
to freely rotate. 

The ulna, which is 
composed of a shaft and 
two estremitiee, ia the 
companion of the radius, 
and situated internal to 
it; the lower extremity is 
very small, and, although 
connected witli the radi- 
us, has no articulation 
with tlie carpal or wrist 
bones, consoquently it 
does not enter into the 
fiirniation of tlio wrist- 
joint ; but the upper end 
is large, and contains a 
depression or cavity 
which receives the lower 
extremity of the humer- 
us. The prominent point 
of the elbow is the ex- 
treme end of the ulna, 
and is known as the 
"olecranon process" of 
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peculiar aen- 1 
ich is closely I 

■sa, is struck. ' 



the ulua or " fvumy-bone," so called from the pecul 
sation experienced when the ulnar nerve, which if 
associated with the inner border of this process, is struck. 
The upper extremity of the ulna and the lower extremily 
of the humerus make up the elbow- joint— that ia, the prin- 
cipal part of it ; while, as already described, the upper end 
of the radius articulates with a small and less important 
part of the lower extremity of the humerus. 

The carpus or wrist (Fig. 12) consists of the following 
small and irregular bones, arranged in two rows : the up- 
per, composed of the scaphoid, semi-lunar, cuneiform, and 
pisiform, and the lower row, of the trapezium, trapezoid, 
OB magnum, and unciform. The large number of bones 
constituting the carpus, and having so many small joints, 
increases its strength, motion, and elasticity. They also 
diminish shock and the tendency to fracture, which would 
be frequent if the wrist were composed of one bone. The 
carpus supports the hand and preserves its symmetry. 

The metacarpus (Fig. 12) consists of five long bones 
(metafcarpal), connecting the carpus with the bones of the 
fingers and thumb ; they form the bony framework of the 
palm and back of the hand. 

The phalanges (Fig. 12) are miniature long bones, hav- 
ing a shaft and two extremities, and are fourteen ii 
her, three for each of the fingers and two for each thunib; 
their position can be easily demonstrated by bending the 
fingers. The bases of the first row of phalanges articulate 
with the heads of the metacarpal bones ; the remaining 
phalanges articulate with each other. When tlie hand is 
open, the fingers do not correspond in length ; but w 
closed, in grasping an object, there is no apparent diffeis 
ence. If the fingers when closed were uneven, the g 
ing power would be diminished. The three rows of pha- 
langes grow progressively smaller toward the end of the 
fingers. 

The pelvis or " basin " supports the trunk and proteote 
the pelvic, and a imrtion of the abdominal orgar 
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composed of the two inuom- 
inate or " haunch. " bones, the 
sacrum, and the coccyx ; the 
last two have been described 
with the spinal column. 

The ijiTwrninate bouea 
(Fig. 2) are situated one on 
each side and in frout. and 
form the greater portion of 
the pelvis, while the sacruui 
and coccyx form the posterior 
portion. On the outer side of 
an innomiuale bone is found 
a depression op socket, known 
as the cotyloid cavity or ace- 
tabulum, corresponding in 
function to the glenoid cav- 
ity of the scapula, which re- 
ceives the head of the femur 
or "thigh-bone." 

The femur {Fig. 13) is the 
lougest and strongest bone 
in the body ; its length is 
characteristic of the human 
skeleton. In the erect posi- 
tion, the tips of the fingers 
reach to about the middle of 
the thigh, while in the orang- 
outang, the fingers reach to 
theankle. Tliis depends also 
on the comparative short- 
ness of the arm in the human »- 
skeletou. | 

The femur ia divided into = "| 
a shaft and two extremities, ^ 
the upjjer extremity being 2 
posed of a globular head, 
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which is connected ob- 
liquely with the shaft by 
quite a long neck ; at the 
point where the neck 
juiiiB the shaft there are 
two jirwDiiiieneea, the 
liifther being- the larger, 
anil on the outer side 
of the bone, and called 
the great trochauter, the 
smaller one bein^ on the 
inner aide, and somewbat 
below, known as the 
lesser trochanter. The 
eminences are for the in- 
sertion of muscles. The 
bead of the femur iscon.- 
lained in the cotyloid crt- 
ity or acetabulum of the 
innominate or baunah 
bone. The long oeck of 
the femur keeps the shaft 
at the projicr distance 
from the pelvis, prerents 
auy interference with its 
action,and allows greater 
motion. The shaft of the 
femur is almost cylindri- 
cal, and furniabes sur- 
faces which are some- 
what roughened for the 
ori^n and insertion of 
muscles The lower ex- 
tremity IB very large and 
broad articulates with 
the upper extremity of 
the tibia or leg-bone and 




the patella 

cap, and forms the 

knee-joint 

The femur ar- 
ticulates wit! I thfi 
pelvis, tibia, and pa- 
tella. 

The fib/a or "shin- 
bone " and fibula or 
" splint - bone " (Fig. 
14) are the bones of 
the leg, and have 
the characteristics of 
long bones. 

The tilna, which 
is very superficial in 
front (having only 
the skin as a cover- 
ing), is the larger of 
the two bones, and is 
constructed mainly 
for strength, and sup- 
ports the femur; it 
also furnishes attach- 
ment for a few mus- 
cles. The direction 
of tlie tibia is verti- 
cal. 

The fiimla is the 
companion - bone of 
the tibia and is ex- 
ternal to it. It i.s 
about the leiigLh of 
the tibia, and is very 
slim, and helps to 
support tlie tibia and 
Ipnn the ankle-joint. 
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and also furnishes the origin of a number of important 

muscles. 

The patella or "knee-cap " (Fig. 16) is situated in front 

of the knee-joint ; it is in the tendon of a muscle, and as- 
sists in protecting the joint, and 
also aids in properly extending 
the leg. When the leg is ex- 
tended and the muscles are re- 
laxed, it will be found that the 
patella is freely movable. 

The tarsus or "instep" (Fig. 
15) corresponds to the carpus in 
the upper extremity, and consists 
of seven bones (tarsal), viz. : cal- 

FiQ. i6.-Thejateiia, or knee- caneum or OS calsis, astragalus, 

cuboid, navicular, internal cunei- 
form, middle cuneiform, and external cuneiform. 

The metatarsal (Fig. 15) bones correspond to the meta- 
carpal bones in number (Fig. 12), and in a general way to 
their description. 

The 2j/i«/ar/(7es (Fig. 15) are fourteen in number, and 
arranged in the same manner as the phalanges of the 
hand. 
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JOINTS. 



Bones are joined at different points, constituting articu- 
lations or "joints''; some are immovable, OS joints of the 
skull; others slightly movable, as joints of the spine; 
while the remainder are freely movable, as the knee and 
shoulder joints, joints of the fingers, etc. 

The movable joints are divided into four kinds : 

1. Joints having a gliding movement; as the tarsus 
and carpus. 

2. Ball-and-socket joints, as where a globular head is 
received into a cup-like cavity, and admitting of motion iu 
all directions, as shoulder and hip. 

3. Hinge-joints, where the motion is limited to two 
directions ; forward and backward, as the elbow. 

4. Pivot joints, where rotation only is permitted, as the 
joint between the atlas and axis and the joint between the 
radius and ulna. 

Other varieties of joints sometimes described are sim- 
ply modiScations of the above. 

Joints admit of the following movements : flexion, ex- 
tension, rotation, adduction, abduction, circumduction. 

Flexion takes place when the forearm is bent upon 
the arm, the leg upon the thigh, etc. ; and extension, when 
these parts are extended or straightened ; rotation occurs 
when a part is turned in and out; adduction is illustrated 
by the moremant which carries the arm or leg toward the 
one of the opposite side or toward the median line of the 
body ; abduction, the movement in the opposite direction ; 
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circumduction is exemplified when the arm is swungf 
in a circle, as at the shoulder- joint. 

The following structures enter into the formation of a 
joint, viz. : bone, cartilage, ligaments, tendons, synovial 
membrane, blood-vessels, and nerves. 

CARTILAGE. 

Cartilage or '* gristle" is a very firm and dense sub- 
stance, found principally in joints, and covers the ends of 
bones entering into their formation ; it protects the adja- 
cent bony surfaces against friction, and also prevents 
shock which would occur if the bones were directly ap- 
plied to each other. The continued pressure brought to 
bear on cartilage would render it subject to pain, inflam- 
mation, and disease if it were supplied with nerves and 
blood-vessels ; consequently, cartilage has no nerve- or 
blood-supply, and is known as the non- vascular tissue ; 
it absorbs its nutrition from the surrounding tissue by a 
process known as " imbibition." Cartilage connected with 
ribs has already been described (see Ribs). Cartilage is 
also found in tubes such as the air-passages, ears, nose, etc., 
where it is necessary that these channels should be kept 
permanently open. 

LIGAMENTS. 

Ligaments are of two kinds, viz., the white fibrous and 
the yellow elastic. 

The white fibrous ligaments are composed of bundles 
of white fibrous tissue which are closely interlaced ; they 
are found at tlie movable joints, and serve to connect the 
extremities of the bones forming an articulation ; they are 
inextensible but very flexible and strong, and, while they 
admit of the free movement necessary at the joint, they do 
not allow the articular ends of the bones to be abnormally 
displaced. When a dislocation occurs, the ligaments are 
either ruptured or torn from their attachments. The liga- 
ments com])osod of yellow elastic tissue are extremely ex- 
tensible, and are fewer in number than those composed of 
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white fibrous tissue. Examples of this variety are the 
HganiDiita subflava and the ligamentum nucliEe. The 
latter extends from the spinous process of the seventh 
cervical vertebra to a protuberance on the occipital bone 
at the base of the skull. It is rudimentary in man, but 
well developed in animals, where it aids in supporting the 
head, and acts as a substitute for muscular power. The 
"hgamenta suhfiava" are small ligaments of the same 
tissue (yellow elastic) connected with the different verte- 
hrfe composing the spinal column ; their action is similar 
to that of the ligamentum nuchse, and assist in bringing 
the vertebral column to an erect position. 

SYNOVIAL MBMliRANB. 
The Hjmovial membrane is a delicate structure con- 
nected with movable joints and covering the inner side of 
the ligamente. It is not found between the articular sur- 
faces of the hones composing the joints. The synovial 
membrane secretes a thickish, glairy fluid, resembling in 
appearance the white of an egg, and it is known as sy- 
novia or "joint oil," which, passing into the joints, lubri- 
cates the cartilages and prevents friction. The synovial 
membrane may become inflamed as the result of injury or 
disease, producing stiffness of the joint, or anchylosis. 

MUSCLES. 

Muscles are bundles of reddish-brown fibers having the 
power of contraction, and are divided into two kinds, viz., 
voluntary or striped, and involuntary or unstriped ; the 
terms striped and unstriped refer to the microscopical ap- 
pearance of the fibers composing the muscle. 

The voluntary muscles are under the control of the 
will, and comprise the bulk of the muscular system ; they 
are attached to the different parts of the skeleton, and act 
on the bones as levers ; they are the agents of locomotion 
and of the movements of all portions of the body; they 
also protect the different structures beneath them, and give 
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grace and symmetry to the form (Fig. 17). When mua- 
cles become dinimished in size or illy developed, the per- 
son is angular or bony. 

The lean meat used for food is muscular tissue. 

Musclea are of different leng1;ha and shapes — long, short, 
broad, etc. They are arranged in pairs — that is, there are 
corresponding muscles on each side of the body, although 
some exist singly. There are over four hundred muscles 
in the human frame. In many situations the outlines of 
muscles are apparent to the eye, and are utilized as guides 
to the location of important blood-vessels and nerves. 

Muscles are surrounded by a thin, web-like tissue known 
as fascia, which serves as a support for them and allows of 
. their movementa without undue friction. 

Muscles are composed of a belly and two extremities. 
The more fixed extremity is called the origin, and the 
movable one the insertion ; however, in some muscles the 
origin and insertion are equally movable. During con- 
traction their origins and insertions approximate, and mus- 
cles shorten and tiiicken ; thia can be illustrated by raising 
a heavy weight with the liand, when the biceps muscle in 
the arm will be seen to thicken and bulge forward. Mus- 
clea gradually diminish in size toward their extremities, 
the muscular tissue being replaced by an extremely firm 
and resisting substance called white fibrous tissue, consti- 
tuting a tendon. 

The tendons are directly and intimately connected with 
the periosteum covering the bone, and sometimes directly 
with the bone. They differ from muscular tissue in ap- 
pearance — being white and glistening. 

An aponeurosis is simply an expanded tendon, and b 
found where the muscle lias u broad attachment. 

Muscles are abundantly supplied with blood-vessels, 
nerves, and lymphatics, but tendons have few blood-vessels 
and only those of the largest size have nerves. 

The nerves connected with the niuscles transmit to 
-tbem & stimulus from the brain and spinal cord, which 
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calls their function into action. In the disease known 
aa tetanus, or " locked-jaw," the stiniiilus is sometimes so 
great, and the contraction so intense, that the muscular 
fibers are ruptured. 

The stiffness that ensues after death (rigor mortis) is 
due to a solidification of some of the fluid portions of the 
muscle, which is succeeded after a short time, however, by 
relaxation of the body. It is said that this rigidity is not 
present, or only very transient, in one killed by lightning. 

If a muscle is not sufficiently used it becomes dimin- 
ished in size (atrophy), and from continaed non-use may 
undergo degeneration, from which there is no recovery ; 
consequently a muscle should not he confined or unused 
too long. Hypertrophy represents the opposite condition . 
to ati-ophy, the muscles being increased in size, and may 
be the result of constant exercise ; it is often noticeable in 
athletes. The contraction of a voluntary muHcle is very 
rapid and abrupt 

The involuntary or unatriped muscles are not con- 
nected with bones, but form the muscular portion of the 
stomach, intestines, and other internal organs, and also 
the muscular coat of the blood-vessels. The contraction 
of this form of muscular fiber is slow, unequal, and floes 
not affect all portions of toe muscle simultaneously. The 
involuntary muscles are not, as a rule, under the control 
of the will ; they have no tendons ; the muscular flbCTS 
simply interlace with each other. Although the musoulav 
fibers of the heart are striped, like voluntary muscular 
fibers, this organ is an involuntary muscle, and not undeor 
the control of the will, this being the only exception to 
the rule. 

Reference will frequently he made in the following 
chapters to organs, glands, mucous and serous menibranes, 
and alsQ to secretioTi and excretion, so then for the sake of 
convenience these terras will now be explained. 

An organ ia a part of the animal organism having a 
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special function to perform, aa the brain, heart, etomach, 
kidneys, et^. 

A gland is an organ, but it also has the additional 
function of abstracting from the blood, material which it 
discharges from the body unchanged (excretion), as urine, 
or, it manufactures from certain parts of the blood, a fluid 
(secretion) which has a particular function, as the gastric 

Mucous and serous membranes line the interior of cavi- 
ties, sacs, tubes, et«. Serous membranes, except the peri- 
toHEeum in the female, line cavities and tubes which are 
closed and have no communication with the outer world 
(examples : pericardium pleura, and peritonEBum) ; while 
jMiicoMS membranea line structures which open exter- 
nally (examples: respiratory and alimentary tracts). 
Both membranes secrete a small amount of fluid, which 
keeps their surface moist and pliable, and prevents fric- 
tion : in addition to this, some mueous membranes have 
small glands in their structure which produce a secretion 
having a distinctive function, as the mucous membrane 
lining the stomach, which secretes the gastric juice. 

A secretion is a fluid formed in and by a gland or 
organ for a special purpose. It is peculiar to the organ 
that produces it and is found in no other part, and conse- 
quently never exists iu the blood ; examples : gastric juice, 
bile, etc. 

An excretion represents certain material which is 
always present in the blood, composed principally of 
waste matter ; it is not formed in the excretory organ, but 
ia simply removed from the blood and discharged from 
the body. The uriue is an example of an excretion, the 
tidueys being excretory organs. 

Some organs have both excreting and secreting func- 
tions ; the liver is an example of this ty[)e. 
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CHAPTER III. 

TEE BLOOD AND CIRCULATORY 0Jt0Alf8.~~ 

Blood is the great Dutritive fluid of the body. It dia- 
tributes to the different tissues material necessary for their 
proper mtuiiteiiance and activity. It supplies heat and also 
oxjgen, receiving the latter from the air. It is absolutely 
necessary that the tissues should be constantly furnished 
with oxygen, otherwise death would ensue fi-om suffoca- 
tion, as in drowning. The blood has also the important 
function of removLug from the body through certain or- 
gans, principally the kidneys, lungs and skin, worn-out 
and waste matter, which, if retained in the body, would 
produce serious disease or death. 

Blood is composed of a liquid and a solid portion. Tho 
liquid portion or ''plasma," which constitutes about two 
thirds of the blood, is almost colorless when separated fnmt 
the solid matter or " cor]iuacIes," and contains the principal 
elemetits of nutrition, which it distributes to the different 
tissues in its course throughout the system, receiving in 
return waste material which is to be discharged from the 
body. 

Thecorpusclesorsolid portion float in the plasma Thctif 
are divided into three kinds, viz.. red eoi-puscles, leuett* 
cytes or white corpuscles, and those known as blodA, 
plaques. The red corpuscles are by far the most impcx^ 
tant and numerous ; they resemble in appearance a thidt!' 
coin which has been made thin in the center on bo^ 
sides, or biconcave. These little bodies are eweeding^ 
small ; thirty-five hundred of them laid side by side m 
their flat surface would be required to cover the space of 
one inch. They are, of course, not visible to the naked 
eye. When examined by the microscope they appear 
straw-colored; but when vast numbers are crowded to- 
gether, as in the normal condition of the blood, they giye 
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to it the ciiaracteriatic red color. Physiologiais have cal- 
culated that there are over fifty biUions of them in the 
huDiaiibodj. The red corpuscles are the agents that re- 
ceive oxygen from the air in the lungs and distribute it to 
the tissues throughout the body. The white corpuscles are 
larger than the red (about ;,^ of an inch in diameter), 
and are globular in form. Tlie blood plaques are exceed- 
ingly small, only about „i„ to ^^^ of an inch in diam- 
eter ; both the 
plaques and the 
white corfTOScles 
ai« much fewer 
til an the red 
corpuscles, and 

function is i 
definitely knoi 
(E'ig. 18). 

The amount 
of blood in 
human body 
represents about 
one twelfth to 
one thirteenth of 
its weight. It is 
an alkaline fluid, 
and somewhat 
heavier than water, 
been purified in the lungs, ii 
the venous blood is purplish. 

Some tissues, such us the hair, cartilage, nails, etb., are 
not supplied with blood, but receive their nutrition by ab- 
sorption (imbibition) from surrounding parts. 

Coagulation, which occurs when ablood-vessel is opened, 
is an effort of Nature to arrest hiemorrhage. It also takes 
place in the blood-vessels in certain abnormal conditions 
pf Uie blood. Blood circulates throughout the body by 




Arterial blood, or that which Las 
* bright red color, while 
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means of blood-vessels, which ate divided into arteries, 
veins, and capillaries. The motive power or force that 
propels the blood through these vessels is furnished by 

contractions of the heart. 

TllK HEAItT. 
The heart, which is likened to a pump, ia a, hollow, 
muscular organ, conical or pear-aliaped, about the size 
of a closed fist, 
four or five inches 
long, three inches 
through, and weighs 
about eight to 
twelve ounces (Wig, 
19). It occupies a 
j)ositiou in the tho- 
rax or cliest, just be- 
hind tlte stermim or 
" breastrbone," and 
between the lungs, 
. but mainly on the 
left side. The large 
end or " base " of the 
heart is directed up- , 
ward and towarid 
the right side, while 
the smaller end op 
■' apex " is down- 
ward and to the lefL 
A line drawn across 
the sternum at the 
upper border of the 
veniTicle; ('. right cartilage forminjf 
^....-. ^. ,«,>,.uric,«: E. K>n»; Kimi- the extremity of the 
third nb would in- 
dicate the base of the heart. The apex is found in the 
space between the fifth and sixth ribs, three and a half 
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inches to the left of the middle line. At this point the 
pulsation of the heart may be distinctly felt (Fig. 20). 
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The -heart contains four eaTities or chambers — two au- 
ricles and two ventricles ; the auricles are above and 
the ventricles are below, or, the heart may be divided 
into a right and left side, each having an auricle and a 
ventricle. The ventricles do not connect with each other, 
nor do the auricles, but an auricle connects with the ven- 
tricle of the corresponding side. The openings between 
these cavities are guarded by the auriculo-ventricular 
valves, and they are so arranged that the blood may xwsa 
froni the auricles to the ventricles ; but it can not in the 
normal condition return. If this were possible, the circu- 
lation of btood would be constantly iuterfered with. The 
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ventrioles are larger than the auricles and their walls a 
stronger, particularly the walls of the left ventricle, which 
drives the blood received from the luugs throughout the en- 
tire system. The auricles contract simultaneously ; the con- 
traction of the ventricles follows immediately afterward. 
Between the end of the contraction of the ventricles and 
the beginning of the contraction of the auricles is a pause 
which it isestiuiatedgives the heart half rest and half work. 
This double action represents a pulsation of the heart, of 
which there are from sixty to eighty during the minute. 

The heart and also the beginning of the great vessels at 
the base of the heart are surrounded by a closed sac (the 
pericardium) composed of fibrous tissue and lined with a 
serous membrane. The inner wall or visceral layer of this 
serous structure is adherent to the lieart ; between it and 
the outer or parietal layer exists more or less of a space, 
being better marked at the lower portion. The serous 
membrane lining the space secretes a fluid, of which there 
isusually about one or two tfia.spoonfuls preaeut, thus keep- 
ing the membrane soft and moist, and limiting fricticm 
when the two surfaces rub against each other during the 
action of the heart. The broadest portion or base of the 
pericardium, which is the outer layer, corresponds in situ- 
ation to the apex of the heart. This arrangement prevents 
any interference with the movement of the apex of the 
heart, which would ensue if the apex or smaller portion 
of the pericardium wei-e below. The base of the pericar- 
dium is attached to a portion of the upper surface of the 
diaphragm or " midriff." 

The circulation of the blood in the system is effected 
in the following manner : The venous blood throughout 
the body is collected by two large veins— the superior 
and inferior vena cava ; the superior vena cava receiving 
the blood from the head, upper extremities, and parte 
above the diaphragm, while the inferior vena cava collecte 
the venous blood from those parts below the diaphragm. 
These vessels are connected with and discharge their q(K|- 
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tents into the riglit auricle, wiiich tlien coutracta, and the 
blood is forced into the right ventricle through the right 
auric ulo- ventricular opening. The contraction of the ven- 
tricle which follows, closes the valves guanling this open- 
ing ; the blood, being then unable to return to the auricle, 
is forced out of the ventricle into a large blood-vessel 
which is continuous with tlie latter cavity ; valves also 
guard the opening into this vessel. The latter divides 
into two branches, which carry the blood to the lung; 
after reaching these organs, the branches grow smaller 
and exceedingly numerous, and at last they become mi- 
nute vessels known as capillaries, which surround the air- 
vesicles of the lungs. The venous blood has now been 
carried from the heart to the lungs, and it is at this point 
that the blood in the capillaries surrounding the air-vesi- 
clea frees itself of carbonic-acid gas, and receives in re- 
turn oxygen from the air contained in the vesicles. The 
blood is now changed in character : the color, instead of 
being blue or venous, is red or arterial, and thus enriched 
and purified, and in the condition to nourish the tissues, 
it is carried from the lungs to the left auricle of the heart 
by four large blood-vessela, continuous through the me- 
dium of the capillaries which surround the air-vessels with 
the blood-vessels wjiich carry the venous blood from the 
right ventricle, and which have been already referred to. 
The left auricle, after receiving the blood from the lungs, 
contracts and its contents pass into the left ventricle, 
which, being filled, immediately contracts and forces the 
blood into the aorta and closes the left auriculo- ventricu- 
lar valve, thus preventing the return of the blood to the 
auricle. Tlie opening from the ventricle into the aorta 
is also protected by valves whi<!h bar the return of the 
blood to the ventricles. The aorta, which begins at the left 
ventricle, ia the main artery of the body, and thi-ough it 
passes the arterial blood into the smaller arteries and cap- 
illaries throughout the system. In these latter vessels 
the nutrition contained in the blood is given direct to the 
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tissues, and the blood receives iu exchange the waste ele- 
meuts which are to be discharged from the body. After 
perforniing this function, the blood passes from the capil- 
laries into the veins, the Latter discharging their contents 
into the right auricle ttirough the superior and inferior 
vena cava, as already described ; the blood has then made 
the circuit of the body, or, in other words, the circulation 
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The heart is endowed with enormous power. The 
strength developed in twenty-four hours would raise a ton- 
weight about one hundred and twenty-five feet from the 
t-round. 

A very smooth and delicate membrane (the endocar- 
dium) lines the heart, and is continuous throughout the 
vascular system, forming the internal coat or lining (endo- 
thelium) of the arteries and veins, and is the only coat of 
the capillaries. 

THE BLOOD-VESSELS. 

The blood-ve88ets, by which the blood is carried through- 
out the system in response to the contraction of the heart, 
are divided into arteries, capillaries, and veins. 

Arteries. — Arteries are the vessels that carry blood 
from the heart, Tlie aorta (the largest artery in the body), 
which is the beginning of the arterial system, is connected 
with the left ventricle, the contents of which pass tlirouf^ 
the aorta into the smaller arteries, and thence into tbe 

The walls of arteries are composed of three coats <» ' 
layers, the external, Die middle, and tlie internal. The 
external coat consists of white fibrous tissue, which is vOTy 
strong and tough, and protects the vessel. The resistance 
of the fibrous coat is well illusti'ated in the phenomena 
that follow the ligation, or tying, of an artery. The liga- 
ture, which is passed around the vessel and tightly drawn 
together and tied, to occlude the artery, may sever the 
middle and internal but leaves the external coat prac- 
tically intact. The middle coat is composed of mus- 
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cular and yellow elastic tissues, whiclk exert a normal 
mean pressure upon the contents of the vessels, and regu- 
late the blood-supply to the different parts of the body. 
The yellow elastic tissue is the principal cause of the 
greater thickness of the walls of the arteries compared 
with veins; it also accounts for the elasticity which is 
characteristic of arteries, and the fact that arteries remain 
open when empty. The latter condition gave rise, years 
ago, to the belief that these vessels contained air, and they 
were accordingly named arteries, or "air- carriers." 

Arteries pulsate, and, when opened, the blood escapes 
in spurts or jets, the color being scarlet. 

Capillaries.^-Wlien arteries become very small and 
lose their external and middle layers, they consist of but 
one coat, and are known as capillaries. These vessels are 
often so minute that the red blood-corpuscles, in order to 
pass thi-ough them, are obliged to " double up" and pass 
through one by one. The thinness of the capillary walls, 
and the slow and uniform current of blood i 
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eels, enable theru, as has already been described, to give 
direct to the tissues tlio eleinenta of uutrition which they 
contain, and reteive in exchange the waste of the body 
(Fig. 21). 

Feina.— Veins carry blood toward the heart These 
vessels, hke arteries, are composed of three coats, the ex- 
ternal and internal being similar to arteries. The middle 
coat, however, contains but very little yellow elastic tis- 
sue, which accounts for the comparative thinness of the 
walls of veins, and also the fact that they collapse when 
empty. 

Veins, with the exception of those in tlie crojiial, tho 
racic, and abdominal cavities, are supplied with valves, 
which are formed by a duplication of the internal coat, 
and allow the blood to flow in but one direction— toward 
the heart. This is essential, as the current of blood in 
veins is mainly upward, toward the heart and against the 
force of gravity; and also as the pressure of blood in the 
veins is only about one fourth that of arterieR. Sometiutes 
the valves are rendered useless, and distention and distor- 
tion of the vessel occur, as in varicose veins of the 1^, 
This condition is associated with more or less promini 
and deformity of the vein. 
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CHAPTER TV. 

nssriRATORY Al^FARATUS A.'iD RESPIRATION. 

Respiration in the function which provides for the 
proper entrance of oxygen into the blood, and the exit 
from the blood of carhonic acid and certain waste matter. 
The respiratory apparatus for the transmission of air to 
the lungB includes the following stnictures : the mouth 
and nose, larynx, trachea, bronchial tubes, and air vesi- 
cles or cells, the lungs being chiefly composed of the lat- 
ter. An exaniination of the throat will show two open- 
ings, the back or posterior one being the upper part of the 
oesophagus or "gullet"; in front of this, and juat behind 
and below the base of the tongue, is the upper part of the 
windpipe, known as the larynx (Fig. 22), 

The larynx is a cartilaginous box, containing fibrous 
bands, stretching from before backward, two on each side, 
superior and inferior, and called vocal cords. The upper 
or superior pair have no special function that is at present 
known. The lower or inferior cords are extremely impop 
tant ; the vibration of these during expiration produces tlie 
voice. The larynx may be easily located ; eKternally the 
prominence known as the ''Adam's apple" forms the up- 
per portion, the lower border being about one inch and a 
half below. The opening into the larynx is covered by a 
leaf-shaped piece of cartilage, known as the epiglottis, 
which prevents food and other substances from entering 
the windpipe. 

The trachea or "wind-pipe" is the continuation down- 
ward from the larynx of a tube about four or Ave inches 
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carti]a(!;e forming' the larynx— to keep their respective 
'alls separated at all times. The trachea begins opposite 
iterval between the spinous processes of the sixth 
and seventh cervical vertebris and ends at the level of the 
spinous process of the fourth dorsal vertebra, where it 
divides into two branches, the right and left bronchus. 
These tubes after entering the lungs divide into a great 
number of branches, or bronchial tubes, which further di- 
vide and subdivide until they become exceedingly minute 
and end in little pouches known as air-cells or vesicles, 
which are very small and numerous and will be again 
referred to in describing the lungs. The respiratory tract 
is lined throughout by a mucous membrane, which is 
kept moist and prevents friction during the passage of 
the air through the tube. The construction of this mem- 
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braae io its upper portion is peculiar, inasmuch as it has 
little hair-like prooeasea which are coustautly waving 
toward the outer world, assisting in preventing the eu- 
trance inta the limgs of dust aud other irritating particles. 
The lungs (Figs. 22 and 23) are two pyramidal or cone- 
shaped organs, longer in the back than in the front, situ 
ated in the chest, each weigliing about twenty ounces, the 
right one being a little heavier than the left. They are 
divided by deep fissures into lobes, the right lung having 
three aud the left two lobes. The small or upper portion 
or apex, extends to or just above the clavicle or collar- 
bone ; the larger or lower portion or base, descends in 
front to about the sixth rib, on the side to the eighth, and 
in the back to the tenth. Each lung is covered by a closed 
sac called the pleura, one of its layers being adherent to 
the lung and the other liuing the chest-walls. The cav- 
ity of the pleura contains a small amount of fluid, to pre- 
vent friction during the action of the lungs. The lungs 
are composed of millions of air-cells or pouches, about one 
two-hundredth of an inch in diameter, which are the ter- 
mination of the bronchial tubes (Fig. 24). The enormous 
apace represented by the air-cells would, if spread out, 
cover an area of about six hundred square feet. This will 
give soma idea of the vast surface exposed to the air pass- 
ing into the lungs. The walls of the air-cells and of the 
capillaries surrounding them are so very thin that the in- 
terchange of gases readily takes place. It is here, as haa 
already been explained, that the purification or change 
from venous to arterial blood occurs. The respiratory act, 
of which there are from sixteen to twenty per minute, 
consists of inspiration and expiration. During inspiration 
the air is carried into the lungs by the descent of the 
diaphragm, which eserts a suction-force, and by the ele- 
vation of the ribs, which increases the size of the chest. 
Expiration, or the expulsion of air from the lungs, is 
effected by elevation of the diaphragm, descent of the ribs, 
and a partial collapse of the lungs. Although these are 
the principal agents of inspiration and expiration, there 
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are other elements, notably the assistance of certain miis- 
cles, which, although of lesser importance, aid this func- 
tion ; and, when there ia difficulty in breathing, bb in some 
diseases of the lungs, the action of the auxiliary muscles 
about the neck and shoulders becomes very apparent. 

The lungs during Ufe are never entirely collapsed, this 
being prevented by about one hundred cubic inches of air 
which can not be expelled, and is called "residual air." 
Another hundred cubic inches of air, known as "reserve 
air," usually remains in the lungs after expiration, and 
is used by tiiese organs durinfr any increased physical ex- 
ertion, as in running, etc., which requires an extra amount 
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The " tidal air " represents the amount of air taken into 
the lunga at each ordinary inspiration, and consists of 
thirty cubic inchea During violent exercise, howevet, an 
additional one hundred cubic inches is taken into the 
lungs at each inspiration, and is known aa " complemental 
air.'' The extreme capacity of the lungs would, conse- 
quently, be the sum of the residual (100), reserve (100), 
tidal (30), and complemental (100) volumes of air, amount- 
ing to three hundred and thirty cubic inches. The " vital 
capacity " or "respiratory capacity," however, is the amount 
which can be breathe<l out after the deepest possible in- 
spiration, and would include, therefore, 

Complemental air - - - 100 cubic inchea. 
Tidal air ----- 30 " 
Reserve air - - - - 100 " " 
Total . . - - - 230 cubic inches. 
The air which we breathe is composed of two gases — 
oxygen (21 parts) and nitrogen (79 parts). There are also, 
in varying quantities, vapors, traces of ammonia, etc., the 
amount depending on location, It is the addition of poi- 
sonous elements to the air, as in large cities, or where bad 
sanitary conditions exist, that furnish the causes of cer- 



CHAPTER V. 

ALIMESTATtOSH AND DIGESTION. 

The alimentary tract or canal compriaea the several 
structures or organs tlirougli which food and drink pass to 
be properly digested and absorbed. That portion of the food 
or material which is uot needed fornutrition,or can not be 
acted ujion by the different secretions, is discharged from 
the body. The alimentary canal, which is about thirty 
feet long, begina at the moutii ; then follows the pharynx 
or " throat ; '" below it is the oesophagus or " gullet," then 
the stomach, then the small atid large intestine, the canal 
terminating at the lower end of the latter, at the external 
opening called the anus, the " fundament," or " body." 

These structures will be spoken of separately in their 
order from above downward. Other organs upon which 
the function of digestion depends, and which are con- 
nected with and discharge their secretions into the aliment- 
ary tract, will be described in their proper connection. 

Mastication is the first step in digestion. This takes 
place in the mouth, and is performed by the teeth,* which 
are so fashioned and arranged that the food may be cut, 
torn, and ground, showing that man is adapted to all kinds 
of food. In animals, such as the cow, that secure their 
food principally by grazing, the molars or " grinders " are 
particularly well developed, while in dogs and animals 
tliat depend principally upon meat for sustenance, the 
sharp or tusk-like teeth called canines are very promi- 
nent, and enable them to tear the meat from the bone. 
The teetli are inserted in the superior and inferior maxil- 

■ The covering or ononnil of whioli iu tUe hardest Btruuture iu Uie body. 
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he. OP upper aiid lower jaw boneh Jong their edg«, o 
alveolar proteaa There are thirty two teeth m all — six- 
teen III ctu-h jd,w— and arranged m the manner fihown in 
tJie diagram (Fig 25) That portion of a tooth project- 
ing bejond the 
gums IS called the 
crown the root 
lainibeddediu the 
hone The crown 
18 to\ ered with 
enamel the hard- 
est slructure in 
the body, which 
protects the teeth 
and pre ventathem 
from wearing out 
as the result of 
the friction dur» 
iiig niasticatioiL 
Acids, if used too 
freely or too 
strimg, are very 
dejilmctipe to the 
enamel, dissolv- 
ing out the lime 
of which this 
structure is com- 
; posed. Theuseof 
acids is of ten itidi- 
cated for medickl 
treatment; ia this case, immediately after the acid is taken 
the mouth should be washed out with a solution of bicar- 
bonate of soda {common baking soda), which neutralizes the 
acid. The teeth cut up and gpind the food ao that all parts of 
it may be exposed to the different digestive secretions. Im- 
proper mastication, or an absence of t«eth, will be followed 
by imperfect digestiou. As mastication progresses, the 
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food is made soft and wet by au alkaline secretion known 
aa saliva or spittle which i« secreted by three salivary 
glands parotid submajnUary and sublingual These 
open by ^mall ducts into the m uth (Fij, 2b) The par 
rotid IS the larp; 

situated behind 
the angle of the 
jaw Thetharac 
tenstic deform 
ity in the dis 
ease known as 
mumps i» the 
entaj^ement of 
this gland. The 
secretion of the 
parotid is used 
mainly to moisfr 
en the food, 
while that of the 
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and sublingual j.,^ ^e — si 

is more viscid or 
ahppery, coating and allowing it to pass down the ceaophar 
gufi to the stomach with great ease. In reptiles, where 
there is no mastication, it is this slimy secretion that en- 
ables them to swallow substances of very large bulk. Sa- 
liva also acta chemically on food and changes a part of the 
starchy matter into sugar. During mastication the cheeks, 
lipa, and tongue keep the food between the teeth. 

The pharynx, or throat, is the continuation of the 
mouth, and has no special digestive action while the food 
is in this portion of the tract 

The (£SOphaguB, or gullet, the next portion, is a muscu- 
lar tube about eight or nine inches long, and is collaxssed 
when not in use. It begins at the lower border of the 
pharynx, opposite the interval between the spines of the 



w 



48 



PROMPT AID TO THE INJURED. 



ixth and seventh cervical vertflbrac, passes downward 
tlirough au opening in the diaphraffin, and becomes con- 
tinuous with the cardiac end of the stumacii opposite the 
ninth dorsal vertebra. This tube by its muscular action 
accelerates the passage of food downward to the stomach. 
The stomach (Fig. 27) is one of the principal organs of 
■s to be a dilated portion of tjie aliment- 




ary ■ 






shape it some- 
what resembles 
a hag pipe hsiT 
ing 1 greater and 
lessei curvature 
it lies crosswise 
m the abdomi 
nal cavity aai 
has two open 
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a the 




left side which 
lb contmuoua 
with the lower 
end of the oeiophagns m the Mcinity of the heart, and 
called the canhac opening the other or p\lonL opening 
being on the right side this openinf, if the beginning of 
the small int^atine and is guarded by a val ve like constno- 
tion, the pvloma or gate-keeper 

The atomath is about fourteen inches long five mehes 
in diameter and ■weit,hs four ounces its capacity being 
about five pmts It is composed of three coats tr layers 
the external flbro seroui the middle muwular and the 
internal, mucous. The external coat prevents friction dur- 
ing tlie movement of the stomach and also adds atMngth. 
The muscular portion produces the movements necessary 
for the proper digestion of the contents of the stomach. 
The internal coat or raucous membrane is the most impor- 
tant layer. In the substance of this membrane are found 
numerous little glands which open upon the surface c^^ 
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the membrane. These peptic or gastric glands secrete the 
gastric juice, which is eo necessary to digestion. When 
foods begin to enter the stomach, the contents of these 
glands, which are considerable, appear on the surface of 
the membrane, the muscular coat becomes active, and the 
food is manipulated in such a manner that all portions of 
it shall be acted upon by the gastric juice. The food is 
theu changed in character and made to assume a uniform 
mass, part of which in a fluid state is absorbed by the 
capillaries of the stomach, the remainder passes down to 
be digested and absorbed in the sniall intestine. The po- 
sition and shape of the stomach change considerably, par- 
ticularly during digestion, and consequently can not be 
well mapped out externally. However, the upper or car- 
diac opening is at the left of the middle line of the body, 
just below the level of the junction of the seventh costal 
cartilage and the sternum. 

The stomach is collapsed when empty, but when full 
it lies immediately against the abdominal walls, and also 
presses upward, and may interfere with the action of the 
heart and lungs. The distress that often occurs after a 
full meal is often due to distention of the stomach. 

The gastric juice is an acid secretion, differing from all 
of the other digestive fluids, which are alkaline. There is 
a large quantity secreted in twenty-four hours, probably 
about fourteen pints. 

The small intestine (Fig. 28), the most important organ 
of digestion, ia the next portion of the alimentary tract, 
and begins at the pyloric extremity of the stomach. It is 
a tube about sixteen feet long and one inch in diameter, 
and composed of the three coats arranged in the same 
manner as the coats of the stomach. It is divided into 
three portions : the iirst and shortest portion being called 
the duodenum, which is about eight inches long; this is 
followed by the second portion or jejunum ; the last por- 
tion being known as the ileum. The jejunum is generally 
empty after death, and receives its name from this fact. 
~ In the mvcoi'.'i niembrane dflhlj jjiirtfijp 'eE'the canal 
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are found glands yielding secretions wliitli tend to d{i(« i 
pose of certain artjclea of food inconiplL'tely diypested, or 
unaffected by the secretion of the stomach. 

The large intestine hegine on the right side of the bodyj 
and ia continuouH with the ileum, or final portion of the 
small intestine, and, in its construction, is similar to that 
portion of the canal, although its diameter is considerar- 
bly larger. It is divided into ascending, transverse, and 
descending colon, sigmoid flesture, and rectum, the lat- 
ter terminating at the opening known aa tlie anus. The 
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digestive power of the large intestine is very feeble. It is 
tuaiiily a temporary receptacle for imdigesteii and refuse 
matter which is to be discharged from the body. The trans- 
verse colon, which lies a little above the umbilicus or 
" navel," is of teu the seat of intense pain known as " colic." 
The liver (Fig. 29) is the largest organ in the body. It is 
situated in the abdominal cavity, below the diaphragm and 
above the stomach, principally on the riglit side, its long- 




est diimeter bemf; from right tx> left This organ, moder- 
ately filled with blood weighs about four pounds, and its 
dimensions ire about as follows Transverse ten inches; 
anl«ro posterior sit inches "vert cal three inches. The 
surfaces of the liver are smooth and the edges are rounded, 
and it is of a dark -brown color. In the normal or healthy 
condition the liver extends downward on the right side 
i the lower border of the ribs. However, under 
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certain conditions, as in tight lacing, it may be pressed 
below this point. Above and on the same side the liver 
extends to about one inch below the nipple. It also 
reaches to the left side of the median line of the body an 
inch and a. half to two inches beyond the margin of the 
sternum and downward to midway between the lower end 
of the breastbone and the "navel." The liver has three 
dbtinct and separate functions : First, it renders very im- 
portant aid to digestion, through the action of the bile 
which it secretes. It also produces sugur, which becomes 
chemically changed and kelps to generate the body-heat; 
and, finally, it dificharges from the body a small amount 
of waste matter, or, in other words, it excretes as well as 
secretes. The glands of the skin also secrete as well as ex> 
Crete. The bile, already referred to as the secretion of the 
liver, is a yellowish-brown alkaline fluid, and very bitter 
to the taste, and is discharged from the liver through a 
small tube, about the size of a goose-quill, which opens 
into tlie duodenum, or first portion of the small intestine ; 
in this manner it reaches the food upon which it is to act 
Connected with the under surface of the liver is a pouch 
or sac about four inches long and one inch in width, called 
the gall-bladder (Fig. 28). It is formed of fibrous tissue 
and lined with mucous membrane, which is continuous 
with that lining the bile-ducts. The gall-bladder acts as 
a reservoir where bile accumulates, being expelled during 
digestion, when a large amount is required. The secretion 
of bile is continuous, although it is only discharged into 
the intestine during digestion. 

The pancreas or " belly sweet-bread " " (Fig. 30) is a 

•"Thore are thrra kindB of Bweet-bresdi, viz,: the thymid-gluid, 
or throat sweot-bread, which ib tonjth, almost like iDdia-rnhbor; tha 
puncress, or bellj Bweet-breacl, which ia more tender, and ia qnile omv- 
maal; us«d ; pcid the thymuB-glnnd, or brcBEt aveet-tiread. which sxisls 
only ia young Hnimnla, wasting owsy ns thsy grow up. The thymm- 
gland, situated ju»t behind tlie upper portion of the brcatithone, tX- 
tains ila gnaiteBt size in hlimsn buingn at the age or two yearn, aad 
diaappenra before the sixteenth year. lui use ia not known. Thia 
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aMominal cavity, opposite the first lumbar vertebra, and 
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ia mainly on the left side, and behind the aloniach. The 
pancreas is about six inches long and one inch in 
thickness, secretes an alkaline Quid, the pancreatic juice, 
and diachargea it through a small duct which enters the 
duodenum at the same opening which receives the tuhe 
conducting the bile from the liver. One function of the 
pancreatic juice ia to prepare the oil and fats of the food for 
absorption by the process known as emulsification. As 
tlie result of this transformation the oils and fats are con- 
verted into chyle, a fluid resembling milk ; this is absorbed 
by the lymphatic vessels along the intestinal tract, which 
are named lacteals or milk-carriers, on accoinit of their 
white appearance when filled "with chyle. This fluid is 
carried by the lymphatic vessels to the receptaculum 
chyli, a pouch situated in front of the body of the second 
lumbar vertebra, and thence, by means of the thoracic 
duct, to a large vein on the left upper side of the chest, 
through which it reaches the circulation, and fomia a 
very important element of nutrition. The pancreatic 
juice also converts meats, albumin, etc., into peptonea, 
and changes starch into sugar. 

st («ader and ptdaMble 
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The kidneys (Fig, 31) are excretory organs, and consiBt 
of two large tubular glands situated in the back part of the 
abdominal cavity io the lumbar region on each side of the 
spinal column. They extend from the eleventh rib down- 
ward neai'ly to the upper boi-ders of the pelvis or "liE.unch- 
bones,'" The right kidney is a little lower than the left. 
They are bean-shaped, about four inches in length and two 
in width, and each weighing about four to si^t ounces. It 
will be remembered that the excretory organs simply ab- 
stract from the blood elements of waste tissue, and dm- 
charge the same from the body. They exert very little 
change in this material, but act mainly as an outlet for 
it. The material excreted by the kidneys is known as 
the urine, and consists of water holding in solution waste 
and poisonous matter, as urea, etc. The amount of urine 
removed by the kidneys in twenty-four hours is about 
three pints. It is an acid fluid when fii-st discharged, 
but usually becomes alkaline as the result of decomposi- 
tion. The ureters are two small tubes (one from each kid- 
ney) about the size of a goose-quill, and sixteen or eighteen 
inches long, which conduct the urine from the kidneya 
to the bladder, entering that organ at its lower portion, 
Oftentimes, small concretions, varying in size from grains 
of sand to those of larger diameter, called renal calculi, 
familiarly known as "gravel," are formed in the kidneys, 
and during the passage of these little bodies through the 
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ureters on the way to 
the bladder, the larger 
ones may cause such 
irritation and presa- 
ure along these tuhea 
as to produce the 
most intense pain. 
This condition has 
received the name of 
renal or kidney colic. 
Sudden and intense 
pain on the side, 
along Uie course t)f 
the ureter involved, 
would be the princi- 
pal synaptoni. The 
sudden beginning of 
the pain would de- 
note the entrance of 
one or more of the 
little bodies into the 
ureter, and the abrupt 
ending of the pain in- 
dicate that they had 
entered the bladder. 

THE BLADDER- 

The bladder, or 
reservoir which re- 
ceives tlie urine, is a sac having three coats or layers ar- 
ranged in a manner similar to that of the layers of the 
stomach and intestine — (ibro-seroiis externally, muscular 
tissue forming the middle coat, and the internal being com- 
posed of mucous membrane. When moderately distend- 
ed the bladder is about five by three inches and contains 
about one pint ; however, it may hold considerably more. 
a sufBcienl amount of urijie has accumulated, it in 
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discharged from the hiadder, mainly by the contraction o( 
its muscular walla ; this act, which in the beginning is 
voluntary, usually occurs four or five times during the 
twenty-four hours. The bladder is situated in the lower 
part of the pelvic cavity, just behind the pubic bone. 

SKIN (INTEGUMEKT). 
This structure, which covers all portions of the body 
aud protects the deeper parts, is an organ of excretion 
and secretion, and also of the sense of touch, the lat- 
ter function being higlily developed at tlie flnger- 
ends. The x>ower of absorption through the unbroken 
skin of the hu- 
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>i false skin 
iiid the latter 
re<,eivin^ the 
n ime of derma, 



itm (Fig 38) 
u 3S-\erl H B«Un of the sk n agniflpd a The epidermis 

J.^ '!" " J. ''.l^™' 'i" ''. .'■ ^'P''^ .1.'™! contains nei 

■ ther blood-v»B- 

V prcijectine from Bels nor nervfiS, 

tbe Bkln ni. hair paplJls n hiitr bulb ; o, root of ^jjj jg simply 
li&lr p openings of o 1 glaude , ■, 

^ a scaly layer 

whtth protetfa the true skin underneath, and becomes easi- 
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ly detached from it under certain conditions. A blister 
shows tlie separation of the two layers of skiii, with a 
small amount of fluid between them. The derma or true 
skin is richly supplied with blood-vessels, nerves, and lym- 
phaticB, and in this layer reside the functions above alluded 
to. The skiu contains millions of niuiutc tubes known as 
sudoriferous or "sweat" glands; also the sebaceous or fat 
glands, and hair-follicles. The sweat-glands, by constantly 
removing from the body a watery vapor known as per- 
spiration or " sweaty" in which they are aided by evapora- 
tion, help to regulate the body temperature. It is the won- 
derful activity of these organs, and the lai^ quantity of 
perspiration thrown off, that enables one to endure a very 
high degree of dry heat. In addition to the action just 
described, they have the important function of eliminating 
from the system wast« material similar to that escreted 
by the kidneys (urea) ; for this reason the skin, through 
the sweat-glands, is regarded somewhat as a supplement- 
ary organ to the kidneys. In warm weather, when the 
skin is most active, the amount of perspiration is largely 
increased and the amount of tirine correspondingly dimin- 
ished, while in winter the condition is reversed. An aver- 
age amount of perspiration formed in twenty-four hours 
b about two pints. It is very imx»ortant that the similarity 
in action of the skin and Iddneys should be recognized, and 
that the one may be induced to relieve the other, for, when 
the kidneys are impaired, either temporarily or permanent- 
ly, much relief niay be obtained by stimulatiug the skin. 

The importance of keeping the skin in a healthy con- 
dition by proper clothing, exercise, and bathing, can not be 
overestimated. The product of the fat or sebaceous glands 
protects the sldn, and keeps it more or less oily and pliable. 

With few exceptions the hair-follicles are found in all 
portions of the body ; in some parts, however, the hair is 
so fine as to be hardly noticeable. The hairs, and also the 
nails, are regarded as appendages of the skin, affording 
^..additional protection. 
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SPLEEN. 

The spleen is a soft and spongy organ, situated in the 
abdominal cavity, on the left side, near the cardiac end of 
the stomach, and extends from the ninth to the eleventh 
ribs. It measures about five inches long by three inches 
wide, and two inches thick, weighing about eight ounces. 
It is called a ductless gland, not having the characteristics 
of a secretory or an excretory organ. Its function has not 
yet been definitely settled 



CHAPTER Vn. 

\ JtEBVOna SYSTEM. 

The activity of the mind and body, the correct working 

f'the several organs, and th-e syinjiathy existing between 

e different parts of the organism, dejiend upon the nerv- 

' OTIS system, which ia divided into the cerebrospinal axis 

and the sympathetic syatem. 

Cerebeo-Spinai. System. —Tliis system comprises the 
brain, spinal cord, and nerves (Fig. 34), 




The hrain (Fig. 3!i), which is the seat of the intellect, 
e will, and the emotions, is contained in the craiiial cav- 
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ity (Fig. 38). It is divided ino four principal parts, via., 
the cerebrum, the cerebelliiin, the pons Varolii, and the 
medulla ohlinitrata. 




The cerebnmi (Fig. 36) constitutes over four fifths of 
the entire brain. It is ovoid in form, being divided into 
two portions by a deep groove, running froiu before back- 
ward, and occupies the upper and greater portion of the 
d cavity. It is composed of gray and white matter, 
»ut the consistence of "' sweet-breads " ; the white mat- 
ff forma the internal and greater portion of the cerebrum, 
B grtijr matter forming the external layer. The surface 
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of the cerebrum is not smooth, but thrown into folds, called 
convolutioDS. This arrangement increases its area, aud 
consequently its func- 
tion. The convolutions 
are superficial and not 
so well marked in the 
brain of an infant, but 
gi-ow deeper and larger 
until the brain has 
reached its full develop- 
ment, at about the for- 
tieth year. The cere- 
brum is the seat of the 
mind ajid of its diU'erent 
functions which distin- 
guish man from the low- 
er animals. The exact 
point in the cerebrum 
■ where these functions 
' are located may at some 
future time bo definitely 
settled, considerable progress having already been made 
in this direction. 

The cerebellum, or little brain, corresponds in structure 
quite closely to the cerebrum, with which it is connected, 
being situated beneath it and at the boek part of the cra- 
nial cavity. The cerebellum regulates and keeps in perfect 
harmony the different movements of the body, particu- 
larly of the extremities (Figs. 34 and 35). 

The pons Varolii, or " bridge," is a small portion of the 
brain, and situated in front of the cerebellum. It binds 
togetlier the different parts of the braui already enumer- 
ated, and also transmits the different ner^■es passing be- 
tween the brain and spinal cord (Fig. 35). 

The inwiulla oblongata is below the pons Varolii, and 
appears to be the upper end of the spinal cord somewhat 
expanded. In the substance of this organ about three 
fiiiirlhs of the motor-nerve fibers passing from the brain 
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to tlie spiual cord cross eacli other or decuasate, decussa- 
tion of the remainder taking place in the spinal cord; 
conaequently a motor-nerve fiber having its origin in 
the right side of the brain crosses to the left when it 
reaches the medulla oblongata, and becomes identified 
with the left side of the spinal cord, and furnishes motion 
to that side of the body. This will explain why an injury 
to one side of the brain will produce paralysis on the op- 
posite side of the body, as in apoplexy. The medulla also 
presides over the function of respiration. 

The human brain weighf> iibout fifty ounces, being 
heavier than that of any of the lower animals, with the 
exception of the elephant and the whale. The brain of 
the elephant weighs about eight pounds, that of the whale 
somewhat less. The human brain probably reaches its 
highest development at about the fortieth year. After this 
period it gradually diminishes is weight, about one ounce 
in ten years, so that in old age both the size and function 
of the brain are considerably lessened. 

The deep convolutions spoken of are characteristic of 
the human brain, beuig present in a lesser degree in the 
lower animals. 

The spinal card is that portion of the cerebro-spinal 
axis contained in the spinal or vertebral canal. It is cylin- 
drical in shape, extending downward from the medulla 
oblongata to the first lumbar vertebra, being from fifteen 
to eighteen inches long, and is composed of gray and 
white matter, the white matter, however, being outside 
and consisting of nerve-fibers which act as conductors of 
sensory and motor influence. The motor fibers of (he 
cord are found in the front and at the sides, and the sen- 
sory fll>ers in the back or posterior portion. 

The spinal cord, through the medium of its branches, 
to be presently described, transmits nerve influence to and 
from the brain. It is, to a certain extent, capable of acting 
BB a separate nerve-center and generating force independ- 
ently of the brain. 

Nerves are classified as those having a Tno\ot Wii. ?aiv 
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aory influence, and nerves of special sense. Motor nerves 
are fibers which conduct from the brain (and to a certain 
extent, from the spinal cord) the necessary force to ani- 
mate muscular fibers, thus producing the (iiffereut move- 
ments of the body; motor nerves therefore transmit an in- 
fluence fi-om within outward. Sensory nerves are fibers 
which convey from different portions of the body certain 
sensations to the brain. For instance, when a finger is 
burned or injured, the sensalion of pain experienced indi- 
cates an impression made upon a sensory nerve at the 
point of injury, and which is received at the great nerve- 
center or brain. Nerves of special sense, as the name im- 
plies, have separate functions. They do not transmit 
motion or common sensation just described, but preside 
over the special senses, as sight, hearing, taste, etc. 

Cranial Aferoea.— From the under surface or base of 
the brain, on each side, are given off twelve nerves, which 
are known as the twelve pairs of cranial nerves. They are 
composed of white, glistening fibers, and are numbered 
anatomically from before backward. These nerves are so 
very important that a brief description of them will be 
necessary. 

The first, or olfactory nerves, supply the special sense 
of smell, and are distributed to the mucous membrane 
lining the nose. The second, or optic nerves, supply the 
special sense of sight and are distributed to the eyes. The 
third, fourth, and sixth are motor nerves, and animate 
the muscles moving the eyeballs. The fifth are the largest 
of the cranial nerves, and have a mixed function; the 
sensitive branches supply common sensation to the teeth. 
nearly all of the face, the mucous membrane of the eye, 
nose, and portions of the mouth and throat ; the motor 
branches supply the muscles of mastication. The sevetith 
supply, with the exception of those directly concerned in 
mastication, the muscles of the face with motion. A small 
branch supplies the special sense of taste to the anterior 
portion of the tongue. The eighth, or auditory nerves, 
furnish the seJise of hearing. The ninth supply the pes- 
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t«rior part of the tongue with the special sense of taste, 
and also commou sensatioii tii the tongue and pharynx. 
The tenth, which at its origin is a seusory uerve, re- 
ceives motor branches 
from the seventh, 
eleventh, aud twelftli, 
and .first aud sec- 
ond cervical uerves. 
Tlie m.o(or, sensory, 
and mixed branches 
of this nerve go to 
the pharynx, larynx, (jg„g, 
(esophagus, heart, i"" " 

stomach, small intes- 
tine, liver, spleen, and 
kidneys. 

The eleventh fur- 
nish part of the mo- 
tor supply to one 
muscle of the neck in 
front and to a muscle 
of the shoulder and 
neck posteriorly (each 
side). Eythebranches 
which join the tenth, frnn 
theaenerves supply the 
muscles of the larynx Nerve 
concerned in the pro- j^ 
duotion of the voice ; 
they also contribute to 
the regulation of the ^'"' * 
action of the heart. 

The twelfth are motor nerves, and preside over the move- 
ments of the tongue. 

The cranial nerves that supply structures outside of 
the cranial cavity pass tiirongh small openings in the 
_ skull on the vray to their destination. 
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Spinal Nerves (Pig. 37). — There are thirtynsne nerves 
given off from each aide of tbe spinal cord, each nerve 
forniitig with its fellow on the opposite side a pair similar 
to the arrangement of the cranial nerves. They also re- 
semble those nerves in appearance. Each pair of nerves 
ai« composed of iibers arising from the anterior and poste- 
rior columns of the cord, and consequently contain motor 
and sensory libers. At a short distance from the spinal 
cord the nerves divide into anterior and posterior branch- 
es, the anterior 
branches supply 
mg the trunk and 
extremities, dia 
phragm and cer 
tain organs, The 
posterior or small 
er braiiLbes sup- 
ph principally the 
muiLlos and skin 
of the back 

The brain and 
spinal cord are 
each protected by 
a closed ^ac sur- 
rounding them 
after the manner 
of the pericardium 
which envelops 
the heart, and the 
pleura covering 
the lungs. 

The portion of 
8 system just described presides over the func- 
tions of animal life— the intellect, general sensation, the 
special senses, and motion. 

SyMPdTHETic System.— Organic life, or that which 
relates to secretion and escretion, the proper distribution 
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of blood and nutarition to the tissues, the control of the 
inyoluntary muscular tissue which is found in the ali- 
mentary tract, blood-vessels, etc., must be unaffected by 
the outside world. Were it subject to the will, and to such 
influences as govern the cerebro-spinal axis, the functions 
of organic life would soon be disturbed, and the most seri- 
ous consequences would ensue. This system must work 
on uninterruptedly, in health and disease, night and day — 
at all times. For this purpose Nature has supplied a sepa- 
rate and independent nerve-force known as the sympa- 
thetic or ganglionic system (Fig. 38), which consists of a 
series of little bodies or ganglia which begin at the under 
surface of the brain, and continue downward on each side 
of the spinal or vertebral column to its lower extremity. 
Although this system is independent of the cerebro-spinal 
axis, in its special function, it communicates with, and ac- 
companies the cranial and spinal nerves to organs which 
are supplied by both systems. It also brings the different 
organs in communication with each other, and admits of 
the sympathy which exists between them. This relation 
between the different organs explains why a disordered 
stomach will produce headache, or why death may follow 
a blow at the pit of the stomach, which injures the large 
sympathetic ganglia back of this organ, the shock con- 
veyed to the heart being so great as to arrest its action. 



CHAPTER vm. 

BANDAGES, DRESSlXGa, ETC. 

BATfDAGES are used to retain dressings in position, arrest 
hseniorphage, and support and render immovable different 
portions of the body. For general use they are divided 
into roller, and Esmarch or triangular bandages. 

The roller bandage when properly applied is not only 
a valuable means of employing this form of dressing, but 
is also attractive in appearance; considerable skill, how- 
ever, is essential in order to make its application effect- 
ive. The choice and preparation of material necessary for 
its construction render its use impossible at all times and 
places; for this reason the Eanmrch or triangular band- 
age, which can be made from a handkerchief, sliirt, or 
some other material that can be procured at once, is ac- 
cepted as being best adapted for emergencies. 

The materials utilized for baiidagea include linen, flan- 
nel, calico, ami muslin. Rubber tissue is also often used 
by surgeons for special purposes, as support in varicose 
veins of the leg, and flannel where warmth is required. 
For ordinary purposes, unbleached muslin of a medium 
texture is the beat fabric that can be employed. 

Bandages should not contain starch, nor should they 
be pieced, as either condition produces considerable irrita- 
tion of the skin, and also prevents their proper application. 

Roller bandaqks are usually made from three to 
eight yards long mid from one U> six inches wide, depend- 
ing upon the part of the body to which they are to be 
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Jied — one inch for the fingers, three inches for the up- 
extremity, four inches for the lower extremity, and 
inches for the chest and abdomen. Bandages 
should always be torn from the piece, unless the material 
from which they are constructed is very thin. The aelv- 
edg:e iilong the edge of the fabric should always be re- 
moved before the bandag'ee are rolled. 

In rolling a bandage the following directions are to 
Ije observed : One end of the atrip should be folded for 
a distance of about six inches ; this lap should then be 
folded on itself, and the process continued until the folded 
portion assumes the form of a roll or cylinder, which should 
then be held by the thumb and index-finger of the right 
hand, the loose strip 
of the bandage ly- 
ing over the hack 
of the left hand be- 
tween the th imb 
and index tingei 
The hand holding 
the bandage should 
now be turned to- 
wardtheright when 
the roll will begin 
to increase in sii 
this manipulation is 
to be continued un- 
til the bandage it 
entirely rolled ; it is 
very important that the bandage should be wound tightly, 
particularly at the beginning, otherwise it can not be 
evenly adjusted (Pig. 39). 

A bandage usually has one head or roll, although it 
may be made double-headed (by rolling from both ends) 
for special purposes, as in the knotted bandage. 

The application of a bandage should always be com- 
menced by laying the outer surface against the skin. If 




■11 lug a bnniiagp 



U J 



70 PROMPT AID TO THE IKJXIRED. 

used to retain a dressing', it nkay be beg^n at any part 
of an estremity, tlie soft dressing underneath preventing 
any undue interference with the cireulation ; but wbeu 
the bandage is applied for support or pressure, it must be 
coraraenced at the extreme end of the limb and bandaged 
toiixtrd the body, otherwise the constriction, particularly 
if the bandage is drawn tightly, may be followed by stran- 
gulation and gangrene of the tissues below the bandage. 
A bandage should be closely applied to a limb, but not 
made tight, and the degree of pressure should be uniform. 
Should any evidence of strangulation occur, which would 
be manifested by swelling and discoloration, and also a 
reduced temperature of the limb below the bandage, the 
dressing must be at once removed. It is partly for this 
reason that the toes and the ends of the fingers are left 
uncovered in bandaging an extremity — that they may 
serve as an index to the general circulation of the arm or 
the leg. A bandage applied dry and wetted afterward ia 
followed by considerable shrinking, and sometimes stran- 
gulation of the tissues. 

A bandage should not be applied to a limb until the lat- 
ter is placed in the position in whii^h it is to remain. For 
example, an arm should never be bandaged while straight, 
and then bent afterward, otherwise serious constriction 
will be made at the flexure. 

For ordinary use the application of the roller bandage is 
divided into three methods : the circular, the spiral reverse, 
and thejiffure of 8 (the latter including spica bandages). 

The circular variety is the simplest manner in which a 
roUer bandage can be applied, and, when possible, should 
always be employed. It is indicated when the diameter of 
the part is nearly uniform, and consists of a succession of 
circular timiB from below upward, each turn overlapping 
the upper third of the one below. 

The spiral reverse bandage is used where the diameter 
of the part becomes increased or decreased in size, as in the 
forearm (Fig. 40), 
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The figure-of-8 btmdage is used about joints or where 
an abrupt enlargement occurs. The hip and shoulder 
spica are varietiea of this 
bandage. The manner in 
which the different layers 
cross each other give lo it 
something of the appear- 
auceof afigureof 8; hence 
the name. 

In order to illustrate the 
different varieties of band- 
ages named above, it may 
be supposed, for example, 
that the left lower extrem- 
ity, including the hip, is to 
be bandaged, whifh gener- , 
ally necessitates the use of 
the different forms already 
enumerated. 

Several bandages, hav- 
ing a width of about tbre* and a half to four inches. 
are procured. Tlii' operator places himself directly in 
front of the limb to be bandaged, which is somewhat ele- 
vated, the patient being seated or in bed. The operator, 
holding the bandage in his right hand, unrollR about six 
inches of it, the out«r side of which is laid obliquely across 
the dorsum or top of the foot f roni within outward, and 
continued around the lower part of the ankle to the inner 
side, and then again over the dorsum of the foot, crossing 
the first portion applied, and carried downward to the base 
of the toes on the outer side ; f i-om this point two or three 
circular turns are made around the foot, extending up- 
ward, and thence again to the ankle, where the circular 
form is employed until the calf of the leg is reached. If 
the circular turns are continued at this point, the lower 
border will be seen to gape ; for this reason the spiral re- 
verse method should now be substituted (Fig. 40). From 
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the last circular turn, the bandage should be carried spirally 
upward and outward for about five or six inches. The 
operator then presses with the thumb of his left hand the 
body of the bandage against the median line of the leg, to 
prevent it from slipping, while the right (holding the band- 
age) is brought toward the operator with a slight inward 
turn, thus folding downward (reversing) the upper edge of 
the bandage fo a point just above the thumb of Uie left 
hand, and held for a moment in this manner until the dis- 
engaged fingers of the left hand are carried behind the leg 
and receive the roller or cylinder from the right, whicli, 
now being free, retains the fold or reverse in position until 
the bandage is again passed to it for another reverse. This 
is to be continued (each turn overlapping the upper third 
of the turn below) until the portion of the leg above the 
calf is reached, where the circular turns can be made up 
to the lower edge of the patella or "knee-cap," where the 
flgure-of-8 bandage is begun in the following manner : 
after a circular turn, the bandage is carried obliquely over 
the patella from within outward and upward, making a 
circular turn above the knee, then to the inner side of the 
leg and downward and outward, crossing the portion of 
the bandage over the patella. A circular turn is now 
made around the knee below the patella (to retain the 
spiral or oblique turns already made), and then carried 
again obliquely upward and outward, overlapping the up- 
per half or one third of the preceding turn in this direc- 
tion, and continued in this manner until the entire knee 
is covered. Above the knee, the circular form can be used 
for a short distance and then changed to a reverse aa it 
ascends the thigh, and continued to a point just below the 
groin ; from this point the application of the hip spica be- 
gins, the bandage is carried upward and around the hip 
to the opposite side of the body, just above the great tro- 
chanter of the right femur ; this bony pi^minence marks 
the upper extremity of the thigh-bone, and can readily be 
found, particularly if the patient be made to move the leg. 
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Followine thia course, the bandage is carried over the 

belly to the point where it started from (left thigh), cross- 
ing the &Tst turn and passing downward and backward 
around the thigh. This procedure is to be repeated in an 
ascending manner until the hip is covered. The bandage, 
when applied, should not extend above the Tipper border 
of the haunch-bones (crestof the ilium). It will be noticed 
that, in bandaging the foot, the toes and heel are left un- 
covered. Tliis is the usual mode of applying the bandage, 
unless an injury exists at these paria. 

The shoulder spica is applied in a manner similar to 
the spica of the hip. When the bandage is carried to the 
opposite side, it passes beneath the arm and buck again 
over the shoulder, from 
where it began. It also is 
an ascending bandage (Fig. 
41). In the spica banda^' 
of the hip and shoulder, the 
overlapping is greater at the 
opposite side than at the 
hip or shoulder which ia 
being covered. The spica 
bandages (hip and shoulder) 
are used to retain dressings 
and apparatus. 

The double-headed knot- 
ted bandage is made of a 
strip of muslin about eight 
. yards long and two inches 
wide, and rolled into two 

heads or cylinders. The knotted bandage ia used to arrest 
hsemorrhage from the scalp by making pressure upon 
the temporal artery, which is situated just in front of the 
ear and extruding upward into the scalp. The pulsa- 
tion of this vessel can easily be felt. Before applying the 
bandage, a firm compi-ess should be placed over the art«ry 
at a level with the upper border of the ear. A. piece of 
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cork, for example, about half an inch thick and the diam- 
eter of a silver half-dollar, should be enveloped in a piece 
of soft muslin and applied over the artery, Tlie operator 
then, holding a roller in each hand, places the outside of 
the bandage against the compress and carries one roller 
around the head just above the eyes in front, and the other 
below the occipital protuberance or "bump" on the back 
of the head, and to the opposite temple ; at this point the 
hands of the operator change rollers and return them to 
the compress, over which they form a knot by twisting and 
changing their direction, one roller being carried over the 
top of the head and the other 
beneath the chin, and meet- 
ing at the opposite side. At 
this point the rollers are again 
changed and returned to the 
compress, over whieh a second 
knot or twist is made in the 
same maimer ; two or three 
knots over the compress are 
usually sufficient to arrest the 
haemorrhage (Fig. 48). 

There are a number of band- 
FiQ. 42,— Knoticd bnndflgc. oges which can not he classed 
with either the roller or trian- 
gular bandage. The following are examples : 

The FOUK-TAiLED BANDAtjE is made of a strip of muslin 
about one yard and a half long and four inches wide, folded 
and torn from the ends to within two inches of the center 
of the bandage. One pair of tails is usually made broader 
than the other. One purpoEe of this bandage is to support 
the lower jaw after a fracture or dislocation. It is to be 
applied by placing the center of the bandage against the 
chin, with the wide tails below, when the latter are turned 
upward and tied on top of the head; the upper or narrow 
tails are carried backward and tied at the nape of the neck 
(Fig. 43) ; two handkerchiefs, each folded in the form of 
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a cravat, may be used for this purpose. A four-tailed band- 
age, for the purpose of protectioii and retaining dressings 
about the head, can be made of a 
piece of muslin, about one yard 
and a half long and one foot or 
naore in width, folded, and torn 
from the ends to within six inches 
of the center. The banda^ is 
placed on the head, the anterior , 
tails being carried backward and 
tied at the nape of the neck, while 
the posterior tails are tied under 
the chin fFig. 44). If it is required 
that the bandage should beapplied 
to the back of the head, the ante- 
rior or upper tails are tied beneath 
the cbin, while the posterior or 

lower tails are tied upon the forehead. A four-tailed 
bandage may also be used at tlie knee. It should be 
made of a strip of muslin 
about eight inches wide and 
e yard long, and applied by 
placing the center of the band- 
[j^^^j^ 1 \ age over the patella; the up- 

/ ^^ I ^W^ ''■ \^^y per tails are carried backward, 
ii^^^ crossed behind the knee, then 
brought forward and tied in 
front below the patella ; the 
lower tails are manipulated in 
a similar manner, but tied 
above the patella. 

The entire head may be 
covered by the application of a 
six-tailed bandage, made from 
a piece of muslin about forty inch^ long and fifteen inches 
wide and folded. The ends sliould be torn into three tails, 
aiding to witliin sLx inches of the center of the band- 
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age ; the middle tail should he made wider than the outer 
ones. The baudage being placed on the head, the middle 
tails are tied under the chin, the anterior at the nape of 
the neck, and the posterior on the forehead. 

The large square handkerchief-bandage ib a very valu- 
able means of covering the head and neck, and is applied 
by folding a piece of muslin about one yard square, in 
such a manner that the upper portion or la\ er is narrower 
than the lower portion, their borders being two or three 
inches apart The bandage is so placed on the head that 
the border of the upper portion is on a level with the 
eyebrows, while the lower layer rests on the tip of the 
nose. The ends of the upper portion are tied beneath the 
chin ; the border of the lower portion is then turned up- 




ward against the forehead, thus exposing the eyes, while 
the ends of this portion are earned backward and tied 
behind the neck (Fig« 41 and 46) 

Ebiurch or Trianoulab Bandaoes (see diagram, Fig. 
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47.) — Tlie triangular bandages, which have been brought to 
the notice both of the medical profession and the laity by 
Prof. E^march, of 
Germany, are not on- 
ly easily made from 
material whii-h is gen- 
emlly procured with- 
out difiicultv but are 
etfettive a^ a dress 
mg ajid easily applied, 
and act as a substitute 
for the roller bandage 
in all cases except 
where uniform press- 
ure IB the essential 
element 

If a choice of 
material is permitted 
b) the existing; cir 
cumatauces the lui 

bleached mushn used for roller bandages should be se- . 
lected however a laige handkerchief, or a shirt or skirt, 
may be used 
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It will be unnecessary to enumerate the sizes given for 
the different triangular bandages. A proper knowledge 
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of their application will suflciently indicate this when 
being used on different portions of the body. 

T}ie ends of a, triangular bandage should be fastened 
either by tying with a " reef " or flat knot, or with safety- 
pins ; the knot, however, is generally used (see Knots). 

Head (Figs. 48, 49, and 52J.— The base (A) is placed 
downward over the brow, with the apex (B) nt the nape 




of the neck. The basal ends (C and D) are carried back- 
wai^ above the ears and cros.sed over the ajiex below the 
external occipital protuberance, the "bump" on the back 
of the head ; this prevents the bandage from slipping up- 
ward ; the basal ends are then relumed to the front and 
tied, the apex being turned upward and pinned to the body 
of the bandage. 

Shoulder (Fig. 50).— The triangle should be applied to 
the shoulder by placing the base {A) downward across the 
middle of the arm, the apex (B) being turned upward 
against the neck. The basal ends (C and Z>) are carried to 
the inner side of the arm, crossed, and returned to the out- 
side and fastened. The apes [B) is tied or pinned to a 
cravat or sling placed around the neck. 

Hand {Fig. 50). — In injury to the posterior part, or 



^^^^e tr 



BANDAGES:!, DRESSINGS, ETC. 



79 

I, the hand may be bandaged by placing the base of 
triangle {A) upward at the back part of the wrist, the 
hand lying on the bandage ; the apex (B) is turned over 
tiie fingers upon the palm and carried to the wrist; the 
basal ends (C and D) are then carried to the front and 
crossed, and returned to the back of the wrist and tied, or 
crossed again, and tied in front. In injury to the palmar 




^^^ mai 



of the hand, the base should be first applied to the 
int of the wrist. 

Ch£9t (Figs. 61 and 52). — The triangular bandage is 
died by placing the base (-4.) downward across the low- 
er border of the chest, with the apex {B) over the shoulder 
of the affected side, the basal ends (C and D) being carried 
around the sides to the back, and tied together in such a 
maaner that one end of the knot is longer tlian the other. 
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The long end is then tied to the apex, which has been ci 
ried over the shoulder. 




^^^m 


>, DRKiiSfNtiR, ETC, 81 


^^M SUNOS. — The 


/ 


^^H ordinary form of 


[ 


^^H an arm - sling 


^^^^^^ijl^ 


^^^^B made of a trian- 


^flrfiV^^^^^Rnt'l^^ 


^^^B gular bandage is ^ 


^?i VV^^Pw ffV^k 


^^H RS foUows (Fig. ^ 


-/! **ii^^fitt^ 


^^H S3): For example, f 


/ /M a VwA 


^^^K Buppose that the j 


/ / M U Ws 


^^m left ana atone is i 


/ / ¥ T hI 


^^K injured ; the base W 


/tf ^ / *j 


^H (A) is placed vei- t 


livw i^^^B 


^H tirallf along the f 


/l^y / '''^S ' 


^^H outer border of ' j 


J^y >!/ mB 


^H ibe> right side of £ 


^r yjf Ai^^M 


^H the chest, witii the ^ 


■ITt 'iiiiTaMiyiijijjBfltiP^ 


^^P basal end (C) 


Fio. 68. 


^^^ thrown over tlio 




right ahoTilder, and the 


apex (B) placed behind the- left 


elbow, the left arm being bent at a right angle and held in 


front of the bandage. 


The basal end (D) is now carried 




around the forearm 




and over the left 


I J 


shoulder, and tied 


^ ^ 


to the basal end (C) 


^=^l«^ ^ 


ihl^^ at the back of the 


^fimT^ V ^5?S 


Pf^L neck. The apex (S) 


f Ih ""-^^ 


* ^*k ih then earned 


Wft ^^ 


around the elbow 


"1 ' * ■ 


^ .,_^ and pinned to the 


«it'' 


J 1 bandage in front 


Iv \ / 


yA^_. Should il hap- 


/V^£^ \ pen that the left 


j^"Sk X shoulder or cla\icii- 


fRg"*^**^ ^g, 


' f\v 1 lar (collar-bone) re- 


*.;-■ .„^ 


/ gion is injured as 




^^^^^r welt as the arm, 


7 '"■ ■ 


1^ sling should be 


^^B. 


1^ 



PROMPT AID TO THE INJURED. 



BO arranged that the affected part is free from pressure, 
which may he accomplished in the following way (Fig. 
64) : The Iraodage is to be applied in a manner similar to 
the one just described, with this exception — instead of the 
basal end (D) being carried over the left shoulder, it is car- 
ried under the left arm, tlien upward across the back, and ' 
tied to the basal end (C) over the right shoulder. 

If the right shoulder or clavicular region be injured 
as well as the left arm, the latter can he placed in a sling, 
leaving the affected shoulder (the right) uncovered by lay- 
ing the basal end (C) over the left shoulder, the base (A) 
being carried from above obliquely downward and to the 
right, the apex of 
the bandage and 
the arm hein^ in 
the same position 
as in the si iugs just 
enumerated. The 
basal end <D) is 
now carried under 
the left arm aud 
upward over the 
back, and tied to 
the basal end (C) 
, at the left shoulder 
I (Fig. 55). 

2/jp.— The tri- 
angular bandage 
at this portion of 
the body is applied 
in very much the same way as at the shoulder. The cen- 
ter of the base (A) is placed downward across tlie middle 
of the thigh, the apes (B) being carried upward above the 
crest or upper border of the pelvis or haimch-bone, 1ho 
basal ends (C and D) are carried around the thigh, and 
fastened at the outside. The apex (E) is attached above 
to a cravat around the waist (Fig- 56), 
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it is applied. Thecenteroftlie cravat should be laid against 
the affected part, or on the poultice, or whatever the cravat 
ia used to retain, the ends of the cravat beinff carried around 





the hmb and tied over the center of the base. When used 
to retain splints, they should be tied on the outer side of the 
limb and against the splint, thus preventing the knot from 
irritating the skin. Cravats are used to retain dressings 
about (he head, eyes, ears, neck, etc. "When used to re- 
tain a dressing in the arm-pit, the center of the cravat 
should be placed under the arm, and the ends carried up- 
ward and crossed over the shotilder, and tied in the ax- 
illary space of the opposite side, thus forming a figure of 
8. In retaining dressing about the groin and in that vicin- 
ity, the middle of the bandage ia placed at the inner and 
upper part of the thigh (the " crotch "). the extremities be- 
ing carried upward and outward and crossed at the hip, the 
ends being brought over to the hip at the opposite side and 
tied. 
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The cravat may alao be used aa & 
i iling for the arm where simply sup- 
I port, but uot protection, is necessary. 
I Knots.— The ends of a triangular 
F and cravat-baudago are fastened by 
tying with a ''reef" or square or 
flat knot (Figs. 60 and 61). This 
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knot 18 very secure, and does not slip ; it is used by sur- 
geons in ligating vessels. However, unless care is oli- 
served, a '■fn-army" knot (Figs. (13 and 63), wluch is 
quite insecure, is often substituted. The reef knot is made 
by holding an extremity of 
the bandage in each hand, 
and then passing the end in 
the right hand over the one 
in the left and tying ; the 
end now in the left hand is 
passed over the one in the 
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right and again tied. In tLo "granny " knot the end in 
the right hand ie car- 
r that in the 
left both times aiid 
tied (Fig. 63). 

A surgeon's knot is 

^^ JB used in hgating blood- 

^^^■^^^^^^^^21^^ vessels, and is made by 

Fio. G4 — sureeun'B kiiui, turning the ends of a 

ligature twice around 

each other before tying (Fig. (14), and then securing it as 

in the reef knot 



s/'^ 



Compresses or pads, aa generally used, are of two kinds 
— simple and graduated. 

A simple compress consists of a number of even folds 
of muslin, or other similar material, applied to a part to 
assist in arresting hjemorrhage (by pressure), to hold the 
edges of a wound together, and also for protection. A 
graduated compress is made by diminishing the width of 
each successive layer until the compress has tieen made 
pyramidal or pointed, and having a base and an apex. 
When applied, the graduated compress is inverted, the 
apex being placed first in the wound. This form of com- 
press is used Ui arrest lueniorrhage from deep wounds and 
cavities. 

Compresses are made of antiseptic orsteriliKed gauze, 
lint, muslin, linen, flannel, etc, the antiseptic or sterilized 
gauze being the most desirable. If this can not be |iro- 
cured, the material selected should be clean, and, if pos- 
sible, made aseptic by boiling for at least half an hour. 
Lint is objected to, as the surfaces— particularly one of 
thetn — is downy, and adheres to the wound. The com- 
mon picked lint is objectionable for the same reason. 
A ponippess made of a fabric such as gauze, which adiiiils 
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of absorption of the fluids from a wound, is more valuable 
than one which resists it. 

A compress should not be allowed to remain applied 
after it has become offensive or ^oaked with discharges. 

TAMPON. 

A tampon or plug is made of the same material used 
for compresses, and, in addition, absorbent cotton, lamp- 
wicking, common muslin bandages, etc., are often utilized. 
A tampon has no special size or shape, but is formed in 
such a manner that it can be pressed deeply into a wound 
in order to arrest haemorrhage, for which it is principally 
employed. It is of the utmost importance that a tampon 
should be clean, in order to prevent, if possible, the en- 
trance of poisonous germs. It should be remembered 
that, although it is necessary in order to arrest haem- 
orrhage by tamponing that the wound should be thor- 
oughly filled from the bottom, too forcible manipulation 
may be followed by serious consequences, and that even 
the proper application of a plug usually prevents union 
by first intention. A tampon as well as a compress is 
kept firmly in place by a bandage, which exerts more or 
less pressure as the case requires. Without the indorse- 
ment of a surgeon, a tam])on should not be left in a wound 
longer than twel ve houi*s. 

POULTICES. 

Poultices are used to supply and retain heat and mois- 
ture, and thereby relieve internal congestion and pain ; 
they are sometimes employed to hasten the removal of a 
slough or dead tissue, and to clean the surface of foul 
ulcers. 

However, as they favor the development of bacteria 
(germs) when applied to an open wound, surgeons do not 
now use them for this form of injury. Therefore their 
employment for the purpose of facilitating the removal of 
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a "slough" or dead tissue is only justifleil when other 
means are not available. A much better way of secur- 
ing this result is by the use of compresses wruug out in a 
hot solution of bichloride of mercury (I-IO.OIW), or a solu- 
tion of carbolic acid {one per cent.), and applied directly 
to the slough and covered with oiled silk to retain the 
heat. This dressing should be renewed every two or three 

Poultices are usually made of ground flaxseed (linseed), 
although, if thi.s can not be procured, hominy, corn-meal, 
or bread (not the crust), may be substituted. A bread- 
poultice, however, becomes sour in a very short tima 

Flaxseed-Poultice. — A receptacle containing boiling 
water should be placed on the Hre. The flaxseed-meal 
should then be gradually added, and constantly stirred, 
until the batter is jelly-like, and about the consistence of 
oatmeal porridge. This should he evenly spread, with a 
thickness of about half an inch, on a folded towel, piece 
of muslin, or some other material prepared for the purpose ; 
over the surface of the flaxseed should be laid some white 
tarlatan, mosquitu-netting, or a flne cambric handkerchief ; 
while these fabrics allow the poultice to come in direct 
contact with the skin— an important consideration — tliey 
do not interfere with its action, hut prevent the flaxseed 
from adhering to the skin. If one of the above materials 
can not be obtained, the surface of the poultice may be 
covered with a small amount of vaseline or sweet-oil as 
a substitute. After the poultice is applied to the body it 
should be covered, if possible, with oiled silk, which aids 
in retaining the heat; in this way a poultice can be kept 
warm and moisj for two or three hours, or even longer. 
In lieu of the oiled silk, flannel or cotton wadding may 
be used. 

To a certain extent a poultice can be made a deodorant 
by adding to the boiling water into which the meal ia 
thrown a teaspoon ful of carbolic acid to each pint of water, 
at by adding to the dry meal, before it is thrown into the 
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"vrater, one half of its bulk of powdered charcoal. This 
mixture should be thoroughly rubbed together, and then 
added to the water in the manner already described. The 
addition of the carbolic acid makes the poultice more or 
less antiseptic. 

Poultices made of bread, corn-meal, or hominy have 
nothing in their favor when compared with flaxseed, save 
that they may be the only available substances when 
needed. Poultices of these materials are made in the 
same manner as when flaxseed is used. A teaspoonful of 
salt should be added to each application, particularly 
when corn-meal or hominy is used, otherwise considerable 
irritation of the skin (covei'ed by the poultice) may ensue. 

The addition of mustard to a poultice renders it more 
effective in diminishing or relieving deep-seated pain, as 
in the chest or abdomen, and is far better, for ordinary 
purposes, than mustard-plasters, which are too indiscrimi- 
nately used. Mustard, properly applied in this manner, is 
seldom followed by undue irritation of the skin. The mus- 
tard should not be added to the flaxseed in the foi*m of 
powder, but should be carefully mixed with a small 
amount of warm water, and then stirred into the flaxseed 
just before it is spread upon the cloth. The amount of 
mustard added depends ui>on the degree of pain, the age 
of the patient, etc. ; the proportion ranges from a tal)le- 
spoonful to one third, or even one half, of the bulk of the 
poultice, one or two tablespoonfuls, however, being usu- 
aUy sufficient. Hot water and vinegar lessen the efficacy 
of mustard. 

Mustard-plasters are used to obtain a rapid and decided 
effect, as in shock, poisoning, etc. Care should be taken, 
however, that the mustard does not blister the skin. 

As a rule, mustard-plasters should not be applied to 
children and old people, as they generally blister the sur- 
face, and, if the plaster is quite large, well-marked con- 
stitutional symptoms may follow, as elevation of temper- 
ature. 
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In making a mustard-plaster, it is preferable to mii 
the powder with the white of an e^g, although water miiy 
bo substituted ; a, small amount of flour may be added, aud 
the paste should then be thinly spi'ead over a piece of mus- 
lin or brown paper, and covered with aonie thin material. 

MOIST AND DRY UEAT. 

Moist Heat. — A hot fomentation consists in the ap- 
plication of moist heat, and is used to relieve pain, pro- 
duce relaxation, etc., aud in a manner acts as a substi- 
tute for a poultice. A hot fomentation is made by 
wringing out of hot water a piece of flannel, old blan- 
ket, etc., which is applied immediately to the affected part 
and properly protected, bo prevent evaporation and the 
consequent cooling of the dressing. For the latter rea- 
son a hot fomentation ia not used when heat alone is 
desired. By stirring in the hot water from one to throe 
tablespoonfuls of spirits of turpentine, the stimulant and 
anodyne or quieting effects of the fomentation are in- 
creased. A hot fomentation applied to the forehead and 
temple, when headache exists, is often followed by imme- 
diate relief. 

Dry Hkat.— Dry heat is employed when the applicar 
tion and retention of heat ai-e the essential elements, as 
in shock, syncope, drowning, ete. Dry heat is used in the 
form of bottles or India-rubber bags filled with hot water, 
or bran, salt, or sand, which has been heated in the oven 
and put in bags. Bran is to be preferred, as it retains 
heat longer, and is very light. Hot bricks, stones, flat- 
irons, stove-lids, plates, etc., may also be used ; the latter 
agents should be covered with a tewel or some similar 
substance before being applied. 

In shock and some other conditions the sensation is bo 
blunted that the skin may be burned by one of the appli- 
anceis just enumerated (except the brat), salt, and sand) 
without beiag appreciated by the paiient, 



CHAPTER IX. 

DmWFECTIOJf. 

A DISINFECTANT is an agent which destroya infectious 
material. This term as a rule is loosely applied, and is 
frequently confounded with .deodorants, which are not 
necessarily disinfectants, but simply neutralize offensive 
odors, and with antiseptic, which inhibits or holds in check 
the propagation of infectious germs without destroying 
them. Innumerable articles, proprietary and otherwise, 
are advertised or recommended as disinfectants. These 
are usually worthless, and it should be accepted as a rule 
that no article or mixture recommended for disinfection is 
entitled to any consideration unless its composition is fully 
known. The number of agents employed at this time in 
acientitic disinfection is limited, and is generally confined 
to steam, sulphur dioxide, formaldehyde, bichloride of 
mercury, carbolic acid, and preparations of lime. Even & 
brief description of this subject is incomplete without a 
reference to Nature's disinfectants— air and sunlight— Ihe 
value of which has been fully proven by bacteriological 
research and practical experience. As disinfectants these 
agents are of greater importance than steam, sulphur diox- 
ide, etc., inasmuch as they are not only destructive to 
infectious organisms, but they are always available— a 
very important consideration. Were it not for the pro- 
tection which NatTire extends to us in this way, our effort 
to prevent the extension of infectious diseases would meet 
with doubtful success. The importance of this, as well as 
the great value of cleanliness, must always be borne in 
mind in the care of infectious diseases. 
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Of the disinfectants which it is within our power to 
create, steam is the most Taluable for the treatment of 
clothing, betiding, and other textile fabrics, both on ac- 
count of its prompt germicidal action and. the power of 
deep penetration which it possesses. The uncertainty 
which has ijeretofore existed as to the temperature of 
moist heat and exposure necessary to kill micro-organisms 
has been practically removed by tlie result of recent scien- 
tific experiments, which have shown that a temperature of 
230° Fahr. for a period of fifteen minuteswill kill all known 
pathogenic organisms (germs which cause infectious dis- 
ease), even in the center of large bundles tightly packed. 
Steam, destroys goods composed of leather, rubber material 
stiffened witQ glue, et^:., etc., and is apt to injure silks and 
other line fabrics. Clothing, bedding, etc., are as a rule 
unharmed. Unfortunately the apparatus necessary for 
steam disinfection, which is more or less complicated and 
expensive, has thus far been availableonly in cities. How- 
ever, as the value of this agent is now betl«r known, there 
is good reason to believe thut & steam diBiufectiug cham.- 
ber will soon be found in every community. 

SdIiPHukods Aoid Gas (sulphur dioxide) is the oldest 
known disinfectant, and is generated by burning ordinary 
sulphur. Although we are not yet in possession of such 
definite scientific facts relative to the value of sulphur 
dioxide aa bacteriological research has given us regard- 
ing steam, recent investigation has shown that sulphur 
dio.tide is a valuable germicidal agent provided moisture 
is present. In the summer, when considerable humidity 
exists, sufficient moisture necessary to render this gas ef- 
fective is probably present. However, in the winter, when, 
apartments are kept closed and heated, and become dry, 
a small amount of moisture should be supplied before 
the sulphur is ignited. Tliis may be done by generating 
steam in some simple way. On steamships it is intro- 
duced into the apartment through a hose connected with 
the boiler. The ordinary sulphur which is used for the 
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manufacture of this gas is always "available even in very 
small towns, and an effective apparatus for burning' it can 
easily be improvised in the following manner : Ou the 
bottom of an ordinary washtub place two or three bricks 
to support a metallic receptacle in the shape of an ordi- 
nary milk pan, or a gal v an i zed-iron wash basin, etc. Tlie 
tub should now be filled with water to a height above the 
bricks and the bottom of the pan. This prevents the burn- 
ing of the floor of the apartment and bottom of the re- 
ceptacle ; besides, by this arrangement the spluttering of 
tlie burning sulphur causes no damage. If a washtub is 
not available, a metallic pail containing the sulphur can 
be placed in another partly filled with water; the same 
protection is thus afforded. The capacity of the apart- 
ment to be disinfected should be ascertained, and for every 
thousand cubic feet of space, fuur pounds of sulphur should 
be burned. The sulphur siiould be broken in small pieces 
before placing in the pan or pail refeired to. If the room 
is large, it is better to have more than one receptacle in 
order that the sulphur cau be easier exposed to the air, 
and the gas more evenly diffused. If possible, the sulphur 
should be ignited by carefully pouring alcohol over the 
mass, upon wliich is dropped a lighted match or piece of 
paper, the operator at the time standing as far from the 
receptacle as possible. If alcohol can not be obtained, a 
lighted coal may be placed in the mass of sulphur, al- 
though this does not insure such satisfactory or complete 
combustion. The apartment should be closed for at least 
ten hours. Before the gas is generated (this also applies 
to the use of formaldehyde) care should be taken that all 
windows and other openins;s are tightly closed and sealed. 
The latter can be accomplished by the use of slips of news- 
papers about two inches wide made fast with common 
flour paste. These are afterward easily removed. The 
most careful attention should be given to these details. 

Formaldehyde Gas. which is generated by the impet^ 
feet combustion of wood or methyl alcohol, was acciden- 
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tally discovered in 1868 hj Hoffman, a German cliemist. 
It was not, however, until twenty years afterward tiiat t!io 
attention of the medical profession was called to its value 
as a disinfectant. Since that jieriod this af^iit has heeii ex- 
haustively investigated, and its ^rmicidal value fully es- 
tablished. Unlike sulphur, its employment requires acorn- ( 
plicated apparatus. These are manufactured by different 
instrument makers, and their use fully explained by them. 
In comparing the value of sulphur dio.'tide and formalde- 
hyde, it may be said that while sulphur dioxide and for- 
maldehyde are equally good germicidal agents, sulphur 
bleaches and otherwise injures certain fabrics, such as col- 
ored silks, satins, wall paper, gilded articles, etc., although 
the ordinary woolen and cotton wearing apparel, etc., is 
not affected ; whereas these articles ran be subjected to 
formaldehyde without injury. On the other hand, sulphur 
can bo obtained in almost any place, and an apparatus for 
its combustion can be easily prepared. It may be said 
that in the disinfection of apartments containing gilt or 
colored paper, delicate hangings, etc.. it is belter to use 
formaldehyde; whereas, in schoolhouses and apartments 
where valuable decorations are not present, sulphur is 
equally good and more easily employed. Furthermore, 
sulphur is promptly destructive to rats and other vermin, 
and as a rule to bugs, whereas formaldehyde can not he 
depended upon for this purpose. In the use of gaseous dis- 
infectants such as sulphur and formaldehyde it must be 
distinctly understood that while they are valuable for 
superficial disinfection, they can not be depended upon to 
penetrate. Therefore material presented for disinfection 
should be o|)ened and carefully Rpread out in order that 
all surfaces are exposed. Mattresses which are soiled with 
discharges should be burned, if steam disinfection is not 
available. 

The use of gaseous disinfectants such as sulphur di- 
oxide and formaldehyde is commonly referred to as fumi- 
gation. 
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Bichloride op Mekcuky (corrosive sublimate). — This 
substance, wliich occurs in the form of white crystals, is a 
powerful germicide, and is very largely used as a disin- 
fectant, always in the form of a. solution. Corrosive sub- 
limate is exceedingly poisonous when taken internally. 
If a solution of this agent is prepared for disinfection and 
ia not immediately used, it should be colored for identiQ- 
cation, inasmuch as the solution has no odor or color, and 
may be mistaken for something else. For this purpose 
five grains of fuclisin or permanganate of potassium may 
be added to each gallon. The vessel in which it is con- 
tained should be conspicuously labeled " POISON," besides 
something to indicate the strength of tlie solution. For- 
tunately this agent ia very cheap (less than one dollar per 
pound), and a gallon of a 1-1,000 solution can be made 
lor one cent. Therefore on the ground of economy no 
can be offered for the use of proprietary solutions, 
the composition and strength of which are unknowii. 
lOorroeive sublimate is decomposed by copper, tin, lead, 
consequently solutions of this agent should not be 

tpared or kept in metallic receptacles, but in glass, 
ooden vessels. A solution of bichloride for 

leral use in disinfection is prepared as follows ; Bichlo- 

of mercury, one drachm (sixty grains) ; common salts, 

'o tablespoonfuls dissolved in one gallon of hot water 

ititutiug a 1-1,000 solution). This may be diluted 

*ith water when weaker solutions are called for. 

Carbolio acid, a very valuable disinfectant, but not 
equal to corrosive sublimate in germicidal power, al- 
though more generally used for the disinfection of excreta, 
inasmuch as it is believed to more readily penetrate this 
substance. ItB odor is well known, and in the pure state 
it usually appears as a white crystallized substance, which 
becomes liquid at a temperature of 95° F. For general dis- 
infection, dissolve six ounces in one gallon of hot water. 
This practically makes a five-per-cent solution, which may 
be diluted (see Special DiBitfFECTioN). The colored im- 
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piirecarbolicacidahouldnotbeused forthiapurposG. Great 
care should be taken uot to let the undiluted carbolic acid 
come in contact with, tbe skin, which it violently attacks. 
TheextremelypoisonouBcharacterof bichloride of mercury 
and carbolic acid should nut be forgotten. (See Poisons.) 

Milk of lime, made bj adding one quart of freshly 
slaked lime to four or five quarts of water. Air-slaked 
lime should not be used as a disinfectant 

Chloride of Lime.— An agent in common use. 
Chloride of lime, to preserve its value as a disinfectant, 
should be kept in tightly closed packages. 

SPECIAL DISINFECTION. 

Apartments, bedding, clothing, etc. {See Steam, Sul- 
phur Dioxide, and Formaldehyde.) 

Body. — The hands, after having been in contact with 
persons sick with infectious diseases, their clothing and 
effects, should be immersed in a 1-1,000 solution of bichlo- 
ride ov a two-per-cent solution of carbolic acid and after- 
ward scrubbed in soap and hot water with a brush : this 
applies particularly to the nails. After a person has re- 
covered from an infectious disease, such as scarlet fever, 
and desquamation, or the removal of the dead skin, has 
taken place, the body should be treated in a way similar 
to that which has just been described — i. e., bathed with a 
solution of bichloride of mercury (1-2,000) and afterward 
washed with soap and water. 

Textile Fabrics. — Linen and cotton material such as 
handkerchiefs, napkins, sheets, etc., which are too valuable 
to be burned, and which can not be subjected to steam, 
should be kept in boiling water for at least half an hour, 
or kept in a 1-2,000 solution of bichloride or a five-per- 
cent solution of carbolic for at least two hours, and after- 
ward washed out in water. As already stated, bichloride 
solutions sliould not be put in metal ves.sels. as the solu- 
tion is not only decomposed, but the material to be disin- 
fected is stained. 
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Excreta and other diachargea should be disinfected 
by the free use of chloride of lime in the propartiou of 
four to eight ounces of the lime to a gallon of water, ac- 
cording to tbe consistence of the discharge, or with milk 
of lime, or a fivo-per-cent solution of carbolic acid or 
bichloride (1-1,000) — the disinfecting solution should equal 
twice tbe amount of discharge. 

Tlie simtum from patients suffering from consumption 
(tuberculosis) should be received in covered cups contain- 
ing one of the preparations just referred to. Tlie sputum 
in this disease contains the infectious agent, and when 
dried the germs are wafted about in the air and taken 
into the respiratory tract of those exposed. Therefore it 
is important that this discharge should be collected and 
disinfected. 

Cess-pools, drains, stables, urinals, privy-vaults, cellars, 
spaces under refrigerators, etc., should be disinfected by 
the use of chloride of lime or milk of lime freely used. 
These agents, besides their germicidal power, are deo- 
dorants. For this reason cellars, air-shafts, etc., should 
be frequently whitewashed; the use of carbolic acid in 
these instances leaves the peculiar odor of this agent, 
which is not always agreeable ; besides, carbolic acid is 
far more expensive and dangerous than lime. 

Knives, forks, spoons, and other metal implements, 
dishes, etc., may be disinfected by immersion in a flve- 
per-cent solution of carbolic acid for two hours, afterward 
washed with hot water and soap. 

Some infectious diseases, such as typhoid fever and 
cholera, are communicated through the medium of water, 
milk, food, ete., which have beconie contam.inated by the 
discharges of persons suffering from these diseases. There- 
fore during the prevalence of tlie latter all fluids taken for 
drink should be boiled and the food thoroughly cooked. 
Uncooked fruit, vegetables, ete., should not be used. 

In the treatment of dead bodies such as are recovered 
from fires, etc., and filthy cess-pools, drains, particularly 
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ill the summer, the employment of a deodoi'ant is ur- 
gently called for. For this purpose no more effective 
agent can be used than bromine. This ujaterial is pur- 
chased in sealed bottles, and in appearance resembles 
tincture of iodine. It is poisonous and dangerously irri- 
tating to the r^piratory tract, and should be used with 
the greatest caution ; the bottle should not be opened, but 
broken under water with a crowbar or poker. In mak- 
ing the Siolution, about four ounces of bromine to a hogs- 
head containing two hundred gallons is sufficient for gen- 
eral use. After the bromiue has been thoroughly mixed, 
it can be distributed ovei" the decomposed organic matter 
by the ordinary garden sprinkling pot. Tliia should be 
repeated once or twice daily ; preparations of lime may 
also be used for this pui'pose. 

Open wounds may be washed out with a 1-5,000 solu- 
tion of bichloride of mercury or a one-per-cent solution of 
carbolic acid. 

If the disinfectants which have already been referred 
to are not available, it must be remembered tliat fresh air, 
sunlight, and cleanliness ai-e extremely valuable agents 
in preventing the extension of disease and abating offen- 
sive odors, and should be made use of to the fullest extent. 

The bodies of those dying of infectious diseases should 
be wrapped in a sheet soaked in a flve-per-cent solution of 
carbolic acid op a 1-1,000 solution of bichloride of mercury, 
preferably the latter, and should then be placed in a cofiln, 
which is afterward hermetically sealed. 

The different forms of antiseptic material (gauze, etc.) 
are made by treating tarlatan, absorbent cotton, and other 
fabrics with a disinfectant solution. These are found in 
the shops in compact form, and should he kept in her- 
metically sealed glass jars and other proper receptacles 
until used, otherwise theix' value soon becomes impaired. 
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CHAPTEB X. 

OONTGSIONS AND W0UJSD3. 
CONTDSIONS— BRUISES. 

A CONTUSION is an injury inflicted upon a portion of 
the body by a blow from a blunt instrument, also from a 
fall, or severe pressure, and resulting in the laceration of 
blood-vesaels (usually small) and other structures beneath 
the skin, the latter remaining unbroken. 

The subcutaneous escape of blood is immediately fol- 
lowed by swelling and discoloration of the skin ; tlie color 
being at first black and blue or purplish, then green, yellow, 
and so on until the extravasated blood is removed by ab- 
sorption, and the affected part I'egains its normal color and 
appearance — usually within two weeks. A " black eye " is 
a famUiar example of a simple contusion. 

In severe contusions, although the skiu may be at first 
unbroken, the soft tissues are often so badly injured that 
death (gangrene) of the affected structures follows. 

In contusions which extend deeply into the tis.iues, the 
discoloration may not appear for a number of days. 

When a contusion is followed by very rapid and ex- 
tensive swelling, in which pulsation can be detected, it 
indicates that a lai^ artery has been divided. 

Treatment. — Slight contusions need no special consid- 
eration. In those of a severer nature the treatment depends 
upon the time that has elapsed since the injury, and its 
gravity. If seen early, the indications for treatment are— 
(1) to prevent the further escape of blood in the tissues ; 

to counteract the pain, shock, or infiammatory action 
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that may follow ; (3) to preserve the vitality of the part, 
which niay be endangered in severe contusiona ; (4) to pro- 
mote the absorption of the blood which has already es- 
caped. The first indication can be met by the use of hot 
(not warm) or cold applications, the latter usually prov- 
ing more elf ective— particularly if used in the form of ice 
broken into small pieces and placed in a rubber bag made 
for this purpoHe, or in a bladder or towel, and applied to 
the part and retained only until the bfemorrhage is con- 
trolled. Although ice' is a valuable agent to cheek the 
extravasation of blood, it should be used with care, and 
not in all cases. In slight contusions it is particularly 
valuable and unattended with danger; in a severe form of 
contusion, however, where the vitality of the affected tis- 
sues ia impaired, the use of ice, by still further reducing the 
vitality, may cause gangrene of the parts. Compresses 
soaked in dilute alcoholic solutions of whisky, brandy, 
cologne, arnica, camphor, etc., or, solutions eontaining ace- 
tate of lead (sugar of leadj, carbolic acid, alum, vinegar, 
lemon-juice, or conimon salt, are also very efficacious. 
Pressure carefully employed, in addition to the applica- 
tions just referred to, will render the treatment still more 
effective. Elevation of the affected part diminishes the 
tendency to further extravasation of blood. If shock ac- 
companies the contusion, it is to be treated according to 
the dii-ections given in another chapter. 

The pain that is commonly present in a contusion is 
usually quieted by the applications used to fulfill the first 
indication. The tendency to subsequent infiammation is 
treated hy judicious use of cold, rest, elevation, ete. 

In severe contusions, where the vitality of the part is 
greatly impaired by the obstruction to the circulation due 
to the escape of blood into the tissues and consequent 
swelling, the temperature of the part is lowered, and cold 
should not be used. The local application of warmth ia 
then indicated ; and shnuitl be applied in a dry form, as 
bottles filled with hot water; a bug filled with bran or 
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F oatmeal which has been heated in the oven, or whatever 
form of dry heat can be easily and quickly obtained, will 
answer. The part should also be surrounded by woolen 
cloths or any fabric that will retain the heat, and if a limb 
IB the part a£Pected, it should be slightly elevated. 

The local treatment for a contusion which has existed 
for some time, consista in stimulating the absorption of the 
extravasaled blood, and may be accomplished by continu- 
ous mild pressure, gentle friction alone or combined with 
the stimulating solutions already mentioned, which are 

r useful for this purpose. 

WOUNDS. 
A 'wound ia an injury of the outer tissues in any part 
E of the body, associated with more or less division of the 
I pkin and deeper soft structures, and produced by a mechan- 
[. ical agent. 

"Wounds are classittcd as follows : Incised, lacerated, 
I punctured, gunshot^ poisoned, and contused. 

Incised wounds are made by sharp cutting instru- 

lents, as knives or razors. The edges of the wound, 

I when applied to each other, fit accurately, and completely 

B close the opening. Haemorrhage constitutes one of the 

I iprincipal dangers of this form of injury. 

Lacerated wounds are made by stones, clubs, or imple- 

f ments which are rough or blunt, and produce more or less 

Bstructiou of tissue about the wound, the edges of which 

1 and torn. Considerable local inflammation and 

Pfjoonstitutional disturbance often follow lacerated wounds. 

Punctured wounds are inflicted by bayonets, daggers, 

Lflwords, arrows, or other weapons which are sharp and 

w-poinfed. Although the openings are quite small, 

i wounds usually penetrate to a considerable depth, 

I and may injure important blood-vessels and vital organs. 

Gunshot wounds, in a general way, include all injuries 

BBUltiag from the explosion of gunpowder, the direct 

Knuse being bullets, cannon-balls, and other missiles ; also 
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splinters of wood, pieces of stone, eto. The degree of dan- 
ger rosTilting from gunshot wounds depends upon the 
hsemorrhage — particularly that occurring internally — the 
structure or organ involved, the amount of tissue destroyed, 
together with the shock, and the suhsequent inHammation 
and suppuration, and hJood-poisoning which may result. 

The conical ball used at the present day ia more danger- 
ous than the pound one. The latter ia quite commonly de- 
flected or turned aside from ilfi original course by bony 
prominences, fascife, or tendons, and thus often prevents in- 
jury to internal organs, and when imbedded in the deeper 
Btructures ia more apt to become encysted— that is, the 
ball is provided, by the tissues adjacent to it, with a cover- 
ing or capsule, which prevents the missile from irritat- 
ing the contiguous structures. Thus protected, the ball 
may remain indefinitely without causing harm. 

Foreign substances, such as bits of clothing, are often 
carried into the body by bullets and other missiles (fre- 
quently beyond observation), and conatitut* an additional 
element of danger. The point of entrance of a ball is apt 
to be smaller than the exit, a.ti the reauh of the diminished 
velocity. 

Poisoned wounds are caused by the intioduction into 
the tissue, through the skin, of some form of virus, as 
in a snake-bite. These wounds are usually punctured, 
although they may be lacerated, as in the bite of a rabid 
dog. 

Contrary to the general belief, the bite of the v 
snakes in this country, such as the rattlesnake, i 
copperhead, and one or two others, is not generally fatal, 
and, although the virus acts with great rapidity and in- 
tensity, only about one out of every seven or eight bit- 
ten succumb to it. Snakes are most dangerous in warm 
weather and after fasting. A person who has been bitten 
by a poisonous serpent becomes faint and greatly depressed 
within a few minutes, the pulse feeble, and the pupils di- 
lated ; more or less delirium occurs, and the extremities 
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I become cold and clammy. Considerable swelling' and dis- 
I coloration usually take place about the wound ; intense 
pain, is also present. lu a certaiu proportion of cases 
' death eusu^ within a few hours, 

A contused wound is one in which the division of the 
r soft structures is associated with more or less contuaioD at 
I tiie site of injury. 

Healing) of Wousdb. — Although the healing of 
I wounds is divided by surgeons into a number of different 

■ varieties, it will be sufficient in this description to recog- 
Inize but two of them — union by ftrat intention; and 
f. granulation, or union by second intention. 

Union by first intention usually occurs when the cdgoa 
I of the wound fit accurately, and are not displaced by 
r haemorrhage or improper dressing ; when foreign bodies 
Pare removed and the wound properly cleaned, and the 
I injured part kept quiet. It is always desirable, if pos- 
I Bible, to obtain this result, which, besides other advau- 

■ tidies, prevents disfiguring scars. 

Wounds associated with considerable destruction of 
litissue, as in lacerated wounds, burns of the third degree, 

■ etc., heal by granulation. The first step in this form of 

■ ■tepair is the removal by nature of the destroyed and use- 
i tissue about the wound by the processes known as 

K-Suppuration or ■" mattiratiou," and sloughing. After the 
t wound has been thus cleaned, granulation becomes ap- 

nrent ; little conical shoots about the size of a pin-head, 
Bwid pinkish in color, are found filling up the cavity of 
f 'the wound. These little bodies are very vascular, and 
n excessive in size, and too rapid in growth, they rise 
naibove the surrounding part, and are commonly known as 

"proud flesh." After granulation has entirely filled the 
I Tvound, the upper surface becomes smooth, shining, and 
nxed, which appearance is the result of the process of cica- 
Ftrization, and is known as a "scflr" or cicatrix. The 
l^car gradually becomes even whiter than the normal 
I skin, and undergoea more or less contraction. The 
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glands of the destroyed sldo are not reproduced in the 
scar, consequently hair does not grow from the new for- 
mation. 

The proper bealinp of wounds is often interfered with 
by severe local inflammation and constitutional disturl)- 
ancea. Surgeons believe aucb phenomena to be due to 
the existence of microscopical particles in the air, called 
" micpo-organiama," or bacteria, which infect fresh wounds. 
The theory has developed within recent years a method 
known as the antiseptic treatment, which means the em- 
ployment, about the wound, of agents which destroy or 
retard the growth of the micro-organisms. The success of 
this treatment depends not only on the application of anti- 
septics to the wound, but on rendering aseptic everything 
that cornea in contact with it. even the hands of the at- 
tendant, the dressings, and instruments. Surgeons now 
use aseptic sutures (stitches) of different substances, most 
commonly tliose made of catgut, which are absorbed in 
the wound— their removal being unueeossary— a very im- 
portaut consideration. If drainage is essential, aseptic 
tubes are introduced into the wound to favor the free exit 
of discharges. The wound is then covered with aseptic or 
antiseptic gauze, secured by bandages, and left undisturbed 
until healing has taken place (about three days), provided 
the dressings do not become soiled or offensive. It is not 
expected that members of the ambulance corps, or other 
lion -medical pereona, will be able to comply with the de- 
tails just given, but the principle should be remembered 
and followed as nearly as the circumstances will permit 

Treatment of Wounds. — The ti'^atmeiit of a wound 
consists of the following indications : arrest of hiemor- 
rhage; examination of the wound, and renioval of all for- 
eign matter therefrom ; support and protection of the in- 
jured part ; and rest 

The vHJ-iety of haamorrhage should be determined, 
whether arterial, venous, or capillary, and arrested in the 
numner described in the chapter devoted to that subject 
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A wound should be examined as to its variety — whether 
incised, lacerated, etc.— and also as to the structures iii- 
Tolved. A careful search should be made for foreign bod- 
ies, which, if allowed to remain, would interfere with the 
proper healing of the part. Pieces of clothing, splinters, 
etc., should be picked out with clean fingers, and the wound 
then cleaned with a disinfecting solution (see Disinfect- 
ants). If this is not available, pure water, or, still better, 
water which baa been boiled (thus destroying the germs it 

[ contains), may be used. 

The further treatment in the absence of the surgeon 

I depends upon the character of the wound. If incised, the 
edges should be brought closely and accurately together 
and retained in apposition, by applying over the opening 
a compress made of antiseptic gauze, preferably, and then 
holding tbe parts together by strips of adhesive plaster. 
Thia is a substitute for the proper closing of the wound by 
the use of sutures or stitches, which Viold the edges closely 
together and favor accurate uuion. The strips of adhe- 
sive plaster should not entirely surround a limb, as they 
would then interfere with the circulation. They should 
be applied with intervals between them, to allow the 
free exit of any matter or pus whicli may form at the 
site of the injury ; one end of the atrip being placed on 
one side of the wound, the edges of which are held 
closely together, the remainder of tbe strip is carried 
over the wound and fastened to the opposite side. In 
removing adhesive plaster, both ends of the strip sliould 
be loosened at the same time and carried from tbe 
skin toward the wound, thereby preventing tbe sepa- 
ration of its edges, which interferes with the healing 
process. 

Qreat care should be taken that the compresses which 
support and protect the wound are made of some clean, 
soft material, such as linen, muslin, lint, flannel, absorb- 
ent cotton, oakum, or, best of all, antiseptic gauze, which 
can now be purchased in any drug-store. 
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The compress should be held in place by a bandage, 
which also helps to keep the edges of the wound together 
and prevents hjemorrhage (see Bandages). The dressings 
should remain undisturbed until iiealing takes place, unless 
tliey become offensive, or constitutional Gymptoms occur. 

Lacerated wounds, which are associated with more or 
less destruction and loss of tissue, heal by granulation; 
consequently no effort need be made to bring the edges in 
direct apposition, which might suhaequently interfere with 
the proper escape of discharges; otherwise the same kind 
of dressing should be applied aa in incised wounds. L^^er- 
ated wounds should be cleanined and fresh dressings ap- 
plied whenever indicated by the presence of an offensive 
odor, or a Boiled condition of the compress and bandages. 
Owing to the very vascular condition of the face and scalp, 
lacerated wounds of these parts, if not too severe, often 
heal by primary union, and may be treated aa incised 
wounds until some evidence of suppuration or sloughing 
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The immediate local treatment of a punctured wound 
is very simple, and consists in applying a soothing anti- 
septic lotion. The result of such a wound is extremely 
uncertain, and depends upon the implement causing the 
injury, and should be carefully watched for any evidence 
of subsequent inflammation. Punctured wounds made by 
arrows are generally serious, because the aiTow-head usu- 
ally remains in the tissues. In this case the arrow should, 
if possible, be withdrawn by a rotary movement, or, if near 
the surface, it can be pushed out through sound tissue, its 
exit being accelerated by making a small cut or incision 
over the arrow-point. If the shaft has been broken off, 
and the arrow-head remains in the tissues, it will be 
necessary for the surgeon to cut down and extract it. 

In gunshot wounds the first effort should be to arrest 
hsemorrhage, to protect the wound from the air, and treat 
the accompanying shock. However, all foreign bodies 
which are about the surface of the wound and are not re- 
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tained by blood-clots can be removed. No exploration for 
the bullet sliould be made except by a surgeon. The 
wound should, if possible, be dressed antiseptically and 
splints applied to prevent movement of the limb, and the 
patient at once conveyed to a place where he can secure 
the proper aurg^ical treatment. 

When a person has been bitten by a snake, the wonnd 
shouldbeimmedialelyapplied to the mouth, and the poison 
removed by suction. If the wound be inaccessible to the 
patient himself, this may be done by some one else present 
if he is willing to assume the risk. It is believed that the 
venom has no etfect upon the mncous membrane of the 
month unless cuts or abrasioiis are present If an ex- 
tremity is bitten, in addition to Buetion, the part should 
be immediately surrounded by a tight bandage between 
the wound and the heart. This is an effort to prevent the 
absorption of the poison into the system. It should not be 
forgotten that the bandage must occasionally be loosened 
to prevent any serious interference with the general circu- 
lation of the part. Cauterization would be of no value in 
this variety of poisoned wound. The depression that fol- 
lows the absorption of the poison demands the free use of 
stimulants — whisky or brandy ; however, it is not neces- 
sary or proper that the patient should be made intoxicated. 
Ammonia is a very valuable remedy, and may be given 
in the form of the carbonate of ammonia, ten or fifteen 
grains in whisky every half-hour, or the spirits of ammonia 
(hartshorn) may be sutistituted ; one halt to one teaspoon- 
ful may be administered in water or diluted whisky. If 
necessary, stimuiants (properly diluted) may be given by 
the rectum, but always in larger doses. A very valu- 
able method of administering the different stimulants is 
that commonly used by physicians, viz., by the hypoder- 
mic syringe, and is often resorted to when a patient can 
not easily swallow, or where the prompt action of the 
remedy is demanded. (See Medication.) 

The treatment of a wound caused by tbe bite of a dog 
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supposed to be suffering from hydrophobia is substan- 
tially the same as in snake-bit«s, although, if suction is 
impracticable, the wound may be cauterized by heating 
the blade of a penknife, batton-hook, op piece of wire, red- 
hot and applying it to the wounded surface. The poison 
introduced does not develop rapidly, and the constitutional 
symptoms may not appear for weeks ; therefore stimulantB 
ape only indicated when shock is present. The suspected 
animal should not be killed, but placed in confinement, 
and carefully watched in order to be certain whether or 
not he is suffering from hydrophobia. The Pasteur treat- 
ment of this injury is now regarded as a successful and sci- 
entific procedure, if promptly employed. Unfortunately, 
however, it is not always available even in large cities. 

The wounds caused by tarantulas, centipedes, spiders, 
bees, wasps, and other insects, are very rarely dangerous. 
The local application of dilute ammonia, or a solution 
of bicarbonate of soda, is regarded as tVie most efi^ective 
remedy, and generally relieves the pain at once. Wet fresh 
earth, common salt, or a slice of an onion ape also valuable, 
OP some sootiiing application, such as solutions containing 
sugar of lead, laudanum, etc., that may he procured, can be 
substituted. Stimulants may be indicated in some cases. 

Wounds of the abdominal walls are very dangerous, par- 
ticularly so if the injury extends to the abdominal cavity 
(which is frequently the case), the external opening being 
often sufficiently large to allow of the escape of the bowels or 
intestines. If this occurs the mass should be covered with 
clean cloths, wrung out of hot wat«p for ppotection until the 
arrival of the surgeon. Over this application should be 
placed other material, which tends to retain the warmth and 
offer gentle support. A wound of the abdominal walls which 
does not enter the cavity, although dangerous, should be 
treated as an ordinary wound. The shock which accompa- 
nies abdominal wounds must receive appropriate treatment 

Wounds of the thorax or chest are often associated 
with injury to the lung. Bhould this complication exist, 
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it can be recognized by pain and irritation, coughing, dif- 
ficult breathing, htemoptyHis (spitting of blood), and the 
appearance of blood aud oiucus, and sometimes air at the 
external opening. 

When this condition is present, the external wound 
should be closed and a compress aud bandage firmly ap- 
plied, and the patient placed in a recumbent position and 
treated in. the manner already described (see H.aaiOPTYSiB). 
Should great distress follow, the dressing must be removed, 
and the patient turned on the side corresponding to the 
wound, thus favoring the escape of accumulated blood in 
the cheat, which probably caused the oppression. 

Rest is essential to the proper healing of wounds, and 
should be insisted upon, particularly if the injury is of a 
serious nature. Tlie limbs may be kept quiet by the use 
of splints or slings. 

Gangrene, or mortification, is a condition representing 
destruction or deatli of the soft tissues, aud is analogous 
to necroaia in bone. It may affect a small part, as a 
crushed toe, or involve a whole extremity. The latter 
often happens when the main art«ry of the arm or leg is 
torn across as a result of an injury, or when this vessel is 
subjected to prolonged pressure ; this sonietimes occurs 
when a bandage has been too tightly applied. 

Among the most prominent signs of gangrene are per- 
sistent loss of heat and sensation, pallor of the part, which 
later becomes dusky and mottled, purplish, and at the end 
alnioat black. Decomposition or putrefaction and the for- 
mation of offensive gases follow. The presence of the gases 
gives a crackling sensation to the touch. 

The condition just described is known aa moiat gan- 
grene, and is the form usually met with. This l«rm is 
used to distinguish it from a less common variety, known 
as rfrj/ gangrene, or mummification. This occurs in very 
old people, where the arteries are more or less diseased 
and the circulation is weak. It usually affects the toes, 
and develops very slowly. As the name implies, the 
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aJfected tissue has the appearance of being dried and 
shriveled. 

A bedsore is a localized form of gangrene, ap]>earing 
about the buttock, along the spine, shoulders, ajid elbows, 
caused by long-continued pressure on these prominences 
in invalids who are confined to the bed, and who are oft«n 
in an emaciated, enfeebled, or paralyzed condition. 

In order to prevent the formation of bedsores, strict 
cleanliness should be obsersed : the bed must be soft, and 
smoothly made ; pressure on the exposed parts must be 
avoided. An air-cushiou beneath the sheets is a valuable 
means of preventing pressure, or, if possible, the patient 
should at certain intervals change his position in the bed, 
or. best of all, be placed on a waier-bed. Feather beds 
should always be avoided for the sick. The skin over the 
exposed part should be hardened by bathing the exposed 
part twice daUy with cologne water, alcohol, etc. 

Ti'eatmerit.—Qriiagrene represents dead tissue, and must 
be removed as early as possible. 

Gangrenous extremities are amputated by the sur- 
geon. In these cases a fatal result often follows, owing 
to the absorption of septic or poisonous matter into the 

Small gangrenous spots, such as follow the lesser in- 
juries, and also bedsores, are usually left to Nature to re- 
move the dead tissue. This is done by a process known 
as " sloughing." The treatment during this period should 
be directed toward assisting Nature, by the use of warm 
apphcations such as carholized flaxseed poultices, which 
facilitate the removal of the " slougli," and by cleaning 
out the discharge with warm antiseptic solutions. The 
latter agents also diminish the offensive odor which is 
always present. When the slough or gangrenous mat- 
ter has been cleared away the granulation and healing 
should be stimulated by the application of carbolic or 
oxide-of-zinc ointment, balsam of Peru, iodoform, etc, 
and the appropriate dressing applied. 
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Dry or senile gangrene is a slow process, and the treat- 
ment should be left with the surgeon, if possible ; if not, 
the following simple measures may be observed. In the 
early stage, when the big toe (the common seat of the 
affection) is first involved, the part should be enveloped 
in cotton batting to preserve an even temperature, and 
the foot should be kept quiet ; later, when decomposition 
occurs, antiseptic solutions should be applied. 
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HAEMORRHAGE is the escape of blood as the result of an 
injury to a blood-vessel, and is classified as arterial, venous, 
and capillary. 

In arterial hasniorrhage the blood ia thrown from the 
injured vessel in jets or spurts, and has a bright-red or 
scarlet color. 

In venous hjemorrhage the blood flows from the wound 
in a slow, steady sti«ato. the color being' dark red or 
purple. 

In capillary hBemoirhag* the blood oozes from the 
general surface of the wound and not from one point, a& in 
arterial or venous haemorrhage — the color being dark red. 

Hfcmorrhage is arrested in two ways — by natural, and 
by artificial means, 

Thk Natural Means.— The natural means of arrest- 
ing arterial hcemorrhage is as follows : After an artery 
has been entirely divided, its muscular coat produces a 
contraction and retraction of the vessel at the seat of in- 
jury. The contraction diminishes the diameter of the 
artery, while the retraction draws the end of the divided 
vessel backward into its sheath. The blood at the mouth 
of the bleeding vessel forms a coagulum or "clot," which 
aids in preventing the further escape of blood. Exposure 
of the bleeding surface to the air, and in severe htemor- 
rhage the weakened force nf tlie heart and circulation, 
■which often results in sjTicope or fainting, greatly favor 
Qie formation of the clot, and consequently help to arreet; 
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tlie luemorrhage. The clot at the mouth of the mjured 
vessel subsequently becomes organized and firmly attached, 
and permanently stops the bleedmg. When an ai'tery is 
only partly divided, the contraction and retraction can not 
pi-operly take place, and the hseraorrhage is very persist- 
ent. K an artery is sevei-ed by a dull or i-ough instnunent. 
or torn across, the fibers at the end of the vessel being 
ragged and uneven, more effectually close the opening and 
assist in the formation of a clot, and may arrest hfemor- 
rhflge even in large arteries. ITiis is illustrated in ma- 
chinery accidents, where an arm has been torn from the 
body and followed by very little or no bleeding. 

The manner in which nature arrests venous hasmor- 
rhage is by the contraction and retraction of the end of 
the bleeding vessel, with the formation of a clot, aa above 
detailed in arterial haemorrhage, and also the collapse of 
the vein at the point of injury (see VeIns). The blood- 
pressure in veins being much leas than that of arteries, 
the hjerainrhage is less vigorous and more easily con- 
trolled. 

In capillary hEemorrhage the minute size of the vessels 
and the contraction that follows their division, together 
with the rapid formation of a clot, particularly when the 
bleeding surface is exposed to the air, usually check the 
hEcmorrhage in a very short time. 

In some persons a condition of the blood exists which 
retards or prevents the fonaation of a clot ; for this reason 
the most trivial wound may he followed by a hemorrhage 
which can not be arrested, and terminates fatally. These 
subjects are known as bleeders. Cases of this kind are 
fortunately rare. 

The Aktifioial Means.— The artificial means of arrest- 
ing hEemorrhage are aa follows : Position, pressure, cold 
and heat, torsion, rest, styptics, and ligation. 

Treatment of Arterial ffiEmorrhage. Position.— Eleva- 
tion of the injured part aids in controlling arterial haemor- 
rhage only where very small vessels are involved, hut is 
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of very little value where larg« ones are iniplicatei, owing 
to the strong pressure of blood in the arteries. 

Pres3\ire.— This metliod of arresting hjemorrhage ia, 
next to ligation, the most important means that can be em- 
ployed for this purpose. It may be applied directly to the 
bleeding surface, or along the course of the artery. In the 
latter instance the pressure should be always made betiveen 
the wound and the heart. In. the tirst variety of pressure 
the finger (digital pressure), or a pledget or tampon (see 
Tampons), is pressed into the wound, and constitutes a 
valuahle means of cheeking the flow of blood, particularly 
from small arteries. Pressure with the finger can only 
be of avail for a short time, unless the one malting the 
pressure can he relieved at brief intervalR. For this 
reason, a tampon — if proywrly applied— is more effective 
than digital pressure, provided the surgeon is not ex- 
pected for some time, or in case it ia necessary to move the 
, patient. 

In tamponing, the wound should be thoroughly filled 
from the bottom. A tampon improperly apphed is worse 
than useless. The material used for this purpose must he 
absolutely clean, and if possible made antiseptic {see Anti- 
8KPTIC9). Should the surroundings permit, choice should 
be made of one of the folJowiug ; small strips of anti- 
septic gauze, linen, or muslin, or absorbent cotton. After 
the above has been comphed with, the tampon should bo 
held firmly in place by a bandage (see Bandages), but 
should not be ailowe*! to remain longer than twelve or 
fifteen hours without the advice of a surgeon. If the 
htemorrhage recurs at the expiration of this time, it may 
be necessary to clean the wotmd and apply a fresh tam- 
pon, otherwise it should receive the attention of an or- 
dinary wound. 

The second variety of pressure (along the course of an 
artery) is used particularly in hEemorrhage from large ar- 
teries, and is most serviceable when the vessel can bn 
pressed against a bono. Either the finger (digital press- 
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ure), or a pad or compress (see Compresses), may be used 
for this purpose. 

If the surgeoE is expected to arrive in a short time, 
digital pressure is the simplest, quickest, and best meana 
that can be employed. However, if considerable time 
must elapse before tie patient wm receive the proper sui-- 
gical attention, or if he is to be removed some distance, 
the pad should be utilized. 

In digital pressure, the thumb should preferably be used. 

The function of a pad applied over the course of a bleed- 
ing artery is similar to that of a tourniquet. A tourniquet 
is an instrument used by surgeons to arrest arterial ha:m- 
orrhage by compression. 

An excellent tourniquet can be extemporized by folding 
a large handkerchief in the form of a cravat, placing be- 
tween the folds a smooth stone, piece of wood, cork, potato, 
etc., or a good-sized knot may be tied in the handkei-chief ; 
the latter, however, is inferior to the stone, etc. The liand- 
kerchief is then bound loosi'ly around the limb and tied, 
the portion acting as the pad being placed over the artery, 
between the wound and the heart, and held securely in this 
position, while a bayonet, sword, cane, umbrella, stick of 
wood, etc., shoiild be passed between the handkerchief and 
the skin at the aide of the limb opposite the pad and twisted 
until the hfemorrhage ceases (Fig. 78). As the constric- 
tion resulting from this form of pressure interferes with 
the return or venous circulation, the handkerchief should 
be occasionally loosened if there is evidence of serious 
obstruction, as swelling and blueness of the part below 
the constriction ; digital pressure should be substituted 
while the handkerchief is loose. A handkerchief is given 
as an illustration of what niay be at once secured, although 
parts of clothing, neck-ties, suspenders or rubber tubing_ 
rope, etc., are equally valuable, provided they fulfill the re- 
quirements, Hiemorrhage may be checked without tlie 
pad by simply constricting the part with one of the agents 
Just enumerated. This, however, is less effective. 
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Prof. Esmarch hos recently devised a suspender m; 
of elastic webbing, and so constraeted that, after detaching 
it fi-om the trousers, the apptaratus 
(straps, etc, ), by which it is attached, 
can. be easily and quickly removed, 
leaving a long elastic ribbon which 
is to be used in constricting a bleed- 
ing limb (Fig. 65). 

Torsion is a method used hy sur- 
geons to check ble«dtng from small 
arteries. It consists in catching the 
end of the injured vessel yith for- 
ceps or clamp and twisting it until 
the hsemorrhage ceases. 

Ligation or ligaturing (tying) is 
the procedure by which the end 
of the bleeding vessel is tightly 
constricted and securely closed by 
an agent called a ligature, whicli 
consists of a thread of silk, cat' 
gut, etc. A ligature is commonly 
employed to arrest haemorrhage 
(particularly in arteries), and is 
the most valuable method of ac- 
complishing this result The use 
of this means, however, should re- 
main within the province of the 
surgeon. 

Treatment of Venous Hcemor- 
1 rhage. Venous hemorrhage is easi- 
I ly controlled if the following rules , 

are observed : 
■^ 1. Remove everything between 
"' ""'" """■'^"' ffte iroiind and the heart that re- , 
tarda the flow of blood, as garters, tight clothing, etc. 

2. Elevate the injured part. 

3. Apply a good fli-m compress directly to the wound. 
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Constriction of the limb beyfmd or below the seat of 
haemorrhage is valuable, but inferior to the method just 
described. 

The importance of the flrat and second rules will be 
apparent in rupture of varicose veins in the leg, which 
often bleed freely; the valves of these disabled veins being 
rendered useless, the blood escapes from both ends of the 
divided vessel. In rupture of varicose veins of the leg a 
bandage should be applied over the compress, beginning at 
the toes and extending upwaid to a short distance above 
the seat of hEemorrhage. In ordinary venous hEemorrhage 
the free return of blood to the right side of the heart, aided 
by elevation of the limb, relieves the blood-pressure in the 
veins in the immediate vicinity of the wound, and conse- 
quently the haemorrhage is not so profuse. 

Treatment of Capillary Haemorrhage. Capillary 
haemorrhage is usually harmless, except in case of " bleed- 
ers," and generally ceases when the bleeding surface is 
exposed to the air. If such means are not successful, hot 
or cold applications or a compress should be employed. 

Cold is a very valuable means of controlling venous 
and capillary haemorrhage, and aids in arresting the 
bleeding from an artery. It may be applied in the form 
of cold air (exposure of the bleeding surface), cold water, 
ice, and snow. 

Hot applications (temperature 130° to 125° Fahr.) are su- 
perior to cold. A piece of Hannel wrung out in water as 
hot as can be borne by the akin, and applied directly to the 
bleeding surface, is followed by u diminution or a cessation 
of hasmorrht^fe. Both hot and cold applications contract 
the bleeding vessels and hasten the formation of the clot. 

The application of alcoholic solutions, or the spirits of 
turpentine, to the wound by a cloth saturated with either, 
although very irritating, are sometimes used to check 
htemorrhage. 

Styptics, or astringents, although powerful agents for ar- 
resting haemorrhage, are used by surgeons with great relua- 
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tance and only in special cases, or where other means are 
not available or lesa effective. Styptics are objectionable, for 
the reason that the stronger ones, as solution of the suhsul- 
phate of iron (Mousel's solution), nitrate of silver, and some 
othere, injure the wounded surface, and may be followed 
by sloughing. The weaker styptics or astringents, such as 
tannin, g'allicacid,niatico, cobwebs, and alum, prevent heal- 
ing by first intention. Alum is the least objectionable of 
the latter group. The application of styptics to mucous 
membranes (mouth, nose, etc.) is followed by more favor- 
able results than when applied to a, raw, wounded surface. 

Best is extremely important in all varieties of hfemor- 
rhage, as it favors the formation and reteotiou of the clot 

Haemorrhage occurring in the scalp may be easily 
arrested by the use of a compress and bandage (see Bahd- 
A0E8), which press the bleeding vessels against the under- 
lying skuU. 

Hasmorrhage from the mouth mny usually be stopped 
by the use of ice and asti'ingent (alum, tannin) or alcoholic 
flijrandy, whisky, etc.) solutions ; if not sufficient, a tamimn 
should be firmly held against the bleeding point. In severo 
cases the common carotid artery (see description of this ves- 
sel), on the side corresponding to the injury, may be com- 
pressed, although this should only be Mseil as a last resort. 

The lips are supplied by arteries which divide at the 
angles of the mouth, and entirely surround this opening. 
When the lips have been injured, the haemorrhage may 
be checked by pressing the sides of the wound between the 
thumbs and fingers. 

Severe hasmorrhage following the extraction of a tooth 
can be controlled by replacing the tooth, or by tlie applica- 
tion of a tampon saturated with a strong solution of aluiu, 
or other astringent, to the cavity. 

Epistaxia, or " nose-bleed," is the most frequent form of 
intfiraal haemoiThage. and may be controlled in the fol- 
lowing manner: Elevation of Uie head and arms, removal 
of all conctriction about the neck, cold applications to the 
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back of the neck, forehead, or bridge of the nose. Passing 
two fingers beneath the upper lip and directing pressure 
against the base of the nose or nostrils is very useful ; 
snufflng up some finely powdered tannin or cold, sail, or 
alum water, or, even better, syringing tlie nasal cavity 
with some of these remedies. If the mouth is kept open 
during this operation, the fluid will escape through the 
opposite nostril. A very valuable method of checking 
epistasis is by the use of a thin rubber finger-cot or pro- 
tector, which should be greased and csrefully passed into 
the nasal cavity of the affected side ; after the cnt is in 
position it should be filled or partly filled with very small 
pieces of ice. In severe cases of epistaxis which resist the 
remedies already enumerated, the nasal cavity on the side 
corresponding to the hEemorrhage may be tamponed by 
carrying into the nasal cavity of the affected aide a piece 
of gauze (antiseptic, if possible) over a pencil or similar 
agent. When the pencil is withdrawn the cavity left in 
the gauze is packed with small pieces of cloth or cotton. 
The tampon should be left a. number of hours, and never 
forcibly removed, but should be loosened by injection of 
water or oil. 

In order to be able to properly control haemorrhage by 
pressure, it will be necessary to know the position of cer- 
tain arteries and their relation to contiguous structures, 
HO that they may be I'eadily found and compressed. For 
this purpose the following diagranis have been intro- 
duced, which wiU afford a guide in locating these blood- 
vessels. 

Carotid Artery. — This vessel supplies the head with 
arterial blood. Its course from below upward corre- 
sponds to a line drawn fronn the junction of the collar 
and breast bones (clavicle and sternum) upward to a 
point just behind the angle of tlie lower jaw, or between 
it and the mastoid process of the skull — a bony pronil- 
nence just back of the ear ; this line also indicates very 
closely the anterior or front border of tho stfirno-mastoid 
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luscle, which extends from the mastoid process to the 
ternal end of the clavicle already mentioned. 

The applieation of digital pressure to the carotid artery 
i indicated in severe hsemorrhage ahout the head and 
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upper part of the neck (as in "cut throat ")i which can not 
be controlled by other means. The pressure should be 
applied about midway in the neck at the anterior border 
of the sterno-mastold muscle, and directed against the 
anterior portion of the spinal column in the neck (Fig, 
67). The carotid artery is accompanied by a large vein 
(internal jugular) and a very important nerve (pneumo- 
gastric) which may be injured if the part be roughly 
manipulated. 

lu wounds of the hand, forearm, and arm, a^ociated 
with BBvere arterial hemorrhage, pressure may be made 
upon the subclavian, axillary, brachial, or radial and ulnar 
arteries, according to the situation of the wound. 

Subclavian Artery.— Prtsaurv should be applied to 
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hfemoirhagB occurrmg at the upper part of 
the axillary apace ("arm-pit"). The outer 
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portion, of the subclaYian art«ry j:a8.ses over the upper sur- 
face of the first rib. If the thumb is directed downward 
beind the clavicle, about two inches from the breast-bone, 
the artery may be reached and compressed against the 
first rib (S^g. 681. Pushing the shoulder of the patient 
downward facilitates this procedure. In some persons 
digital pressure fails lo arrest the hjemorrhaire, as the ar- 
tery can not he reached by the finger; then the handle of 
a door-key or some other agent suitable for the purpose 
may be substituted. 

Axillary Artery. —^hii vessel is the continuation 
downward of the subclavian art«ry. It passes througli the 
axillary space, and can not be easily com-yi-es^ieA W 'ii-a. 
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situation ; consequently, the subclavian is generally se- 
lected, as the artery to which pressure is to be applied in 
haemori'liage occurring in the upper part of the arm. 
Some pressure may be made upon the axillary artery by 
raising the patient's arm and pressing the vessel against 
the upper and inner portion of the humerus. A book, or 
whatever may he used, should 
be carried well up into tlie 
axillary sj»ace, and the arm 
brought close to the side. It 
should be remembered that 
undue pressure at this point 
may injure some of the nu- 
merous nerves iu tliia vicinity. 
Brachial Artery.— O-mng 
to the numerous injuries of 
the upper extremity, the bra- 
chial artery requires compres- 
sion oftener than any otbep 
vessel in the body. Pressure 
upon the brachial artery is 
easily and accurately made. 
Its course is along the inner 
side of the biceps muscle, 
which is found in the front 
of the arm and stands out 
very prominently, particular- 
FiH.flO.— I.lne«howlni;ilicroureeof ly in muscular subjects (Fig. 
Hie bracWai arwry. ggj Pressure should be ap- 

plied at the innerborderof the biceps and directed against 
the humerus (Pig. 70). If the patient is to be removed, a 
tourniquet should be made and adjusted in the manner 
already described, or two round pieces of wood about the 
diameter of a broomstick, and properly covered to prevent 
injury to the skin, may be used to compress the brachial 
artery. One piece should be placed transversely on tho 
inner side of the arm against the artery, while the other 
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occupies a corresponding 
position on the outer aide 
of the arm, l^e ends of 
the sticks are then tied 
together with sufScient 
force to arrest the haemor- 
rhage 

Haemorrhage m the 
forearm and hand may be 
controlled by placing a 
small pad at the bend of 
the elbow, and then tlexing 
(bending) the forearm upon 
the arm and keeping it in 
this position. 

"rile radial and tdnar 
arteries are branches of the 
brachial, and continue 
down the forearm to the 
hand; they are superficial 
at the wrist, the only point 
at which they can be 

compressed with any degree of success. The radial artery 
or " pulse " may be found about three quarters of an inch 
from the outer border of the wrist (when the palm of the 
hand is turned upward), the ulnar being about one balf 
inch from the inner border of the wrist. These vessels 
may, to a certain extent, be compressed, but in wounds of 
the hand associated with haemorrhage pressure upon the 
brachial artery should be employed. 

A very persistent form of haemorrhage sometimes fol- 
lows a wouud of the palm of the hand. The bleeding 
should be checked by plugging tlie wound and then placing 
in the palm of the injured hand over the tampon a smooth 
and round piece of wood, potato, apple, lemon, billiard- 
ball, or whatever may be closely grasped. The hand 
should then be bandaged in this position. The hiumor- 
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situation ; consequently, the Bubclavian is generHlly s 
lected as the artery to which pressure is to be applied in 
hBeniorrhage occurring in the upper part of the arm. 
Some pi-essure may be made upon the axillary artery by 
raising the patient's arm and pressing the vessel against 
the upper and inner portion of the humerus. A book, or 
whatever may be used, should 
be carried well up into the 
axillary space, and the arm 
brought close to the side. It 
should be remembered that 
undue pressure at this point 
may injure some of the nu- 
merous nerves in this vicinity. 
Brachial Artery.— Owing 
to the numerous injuries of 
the upper extremity, the brar 
chinl artery requires compres- 
sion oftener than any other 
vessel in the body. Pressure 
upon the brachial artery is 
easily and accurately made. 
Its course is along the inner 
side of the biceps muscle, 
which is found in the front 
of the arm and stands out 
■very prominently, particular- 
Pra.flg.-Lineshowinptheconneof Jy in muscular aulijects (Fig. 
ihe brachioi artery. gyj Pressure should be ap- 

plied at the inner border of the biceps and directed against 
the humerus (Fig. 70). If the patient is to be removed, a 
tourniquet should be made and adjusted in the manner 
already described, or two round pieces of wotid about the 
diameter of a broomstick, and properly covered to prevent 
injury to the skin, may be used to compress the brachial 
artery. One pie<;e should be placed transversely on the 
inner side of the arm against the artery, while the othci' 
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occupies I 
position 



correBpondin^ 

I the outer side 
n, tke ends of 
the shcks are then tied 
together w ith aufflcient 
force to airetrt the hiimor- 
rhage 

Hseinorrhage in the 
foi-earm and hand may he 
controlled hy plaung a 
Email pad at the bend of 
the elbow and then flesing 
(henihngi tho forearm upon 
the arm and keeping it in 
this position. 

The radial and ulnar 
arteries are branches of the 
brachial, and continue 
down the forearm to the 
hand; they are superficial 
at the wrist, the only point 
at which they can be 

compressed with any degree of success. The radial artery 
or "pulse" may be fouud about three quarters of an inch 
from the outer border of the wrist (when the paliii of the 
hand is turned upward), the ulnar being about one half 
inch from the inner border of the wrist. These vessels 
niay, to a certain exl«nt, bo compressed, but in wounds of 
the hand associated with hiemorrliage pressure upon the 
bruehial art«ry should be employed. 

A very persistent form of hasniorrhage sometimeH fol- 
lows a wound of the palm of the hand. The bleeding 
should be checked by plugging the wound and then pla<?ing 
in the palm of the injured hand over the tampon a smooth 
and round piece of wood, potato, apple, lemon, billiard- 
ball, or whatever may be closely grasped. The hand 
should then be bandaged in this position. The hicmor- 
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bleeding in the wounded part soon after it has bees once 
arrested. It is generally capillary, and is caused by the re- 
action and incrensed 
force of the heart, tlie 
relaxa.tion of the blood- 
vessels at the seat of in- 
jury, or the immoderate 
use of atimulaata, undue 
movemeut of the part, 
and also increased 
warmth to the surface 
that follows when the 
patient is placed in bed. 

EUevation of the in- 
jured part and moderate- 
ly increased pressure are 
oft^n all that need be 
done, although, if the 
hEemorrhage continues. 
the dressing's should be 
removed, the blood- clota 
cleaned out of the 
■wound, and fresh dress- 
ings applied. Seconda- 
ry hsemorrhage u: 
occur, when sloughing 
is present, some days after the wound is received. 

It should be well borne in mind that secondary bsemor- 
rhage may be followed by collapse and death. 

Clots are not to be removed from a wound unless the 
means of cleaning and dressing tbe wound are at hand; 
they act as a temporary compress and haemostatic. 

The constitutional symptoms of hsemorrhage follow- 
ing a great loss of blood are r Pallor of the face, lips, and 
surface of the body, theskin being often covered with a 
cold sweat : the features are pinched. Thirst, shortness of 
breath, restlessness and sighing, vomiting, and disturbance 
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of "the functiona of the brain, are mc 
dimness of vision, ringing in the e 
cousciouaness or syncope, convulsioi 



B or less prominent ; 
re, delirium, and un- 
\, and death may also 

verity of these 
symptoma de- 
pends upon the 
amount of hcem- 
' orrhage. 

The treatment, 
besides checking 
the hemorrhage, 
consists in the 
careful internal 
useofstimulanta, 
application of 
warmth to the 
body, hot rectal 
injuctiona, and 
the general treat- 
ment of shock. 

Hwtnoptysia, 
or hiKmorrhage 
from the lungs, 
is generally rec- 
ognized by the expectoration of bright-red and frothy 
blood, also coughing, and pain and rattling in the chest. 
The usual cause is disease of the lungs, although it may 
follow a wound of these ot^^ns. 

Treatment.— The fears of the patient should be calmed, 
and rest in the recumbent position, with the head and 
shoulder slightly elevated, insisted upon. The tempera- 
ture of the room should be cool, and the air pure. Among 
the remedies commonly used are table salt, half a tea- 
spoonful ; cracked ice ; ten to sixty drops of the fluid ex- 
tract of ergot every hour for two or three houra, and then 
discontinued or taken at longer intervals ; five to twenty 
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drops of the oil of turpentine on sugar every half hour or 
hour until three or four doses have been taken, or half a 
teaspoonfiil of aromatic sulphuric acid (elixir of vitriol), 
in water occasionally. Hamoptyais is rarely followed by 
a fatal termination, unless it results from a wound of the 
lung. 

HtBrnatemestB, or hsemon-hage into the stomach and 
vomiting of blood, is generally the result of some chronic 
disease of the stomach, although it may follow a blow or 
stab of the abdomen. The symptoms are frequently those 
of profuse hfemorrhage (see Oonstttutionai. Symptoms of 
TT^M ORBHtFiP.), also a sense of fullness about the stomach, 
(Mimmonly followed by the vomiting of dark or black 
blood, which is heavy, not frothy, as in hsemoptyais. The 
vomited matter is mixed with food, provided the htemor- 
rbage occurs soon after a meal. It should be remembered 
that the source of h^morrbage in hwniatemesia maybe 
froni the mouth, nose, or throat, the blood having been 
swallowed, consequently these parts should be examined. 

The usual treatment is rest in the recumbent position ; 
small pieces of ice should be freely swallowed, and the 
application of ice wrapped in a towel or in an ice-bag, or 
snow, cold water, etc., over the stomach ; hot applications 
may be applied to the extremities. No attempt should be 
made to administer medicine or stimulants by the mouth. 
In severe cases of hcemoptysis and hfematemesis the gen- 
eral treatment of shock is called for. Stimulants should 
be used with caution, aB they are apt to encourage the 
haemorrhage. 




CHAPTER Xn, 

FRACTURES. 

A PRACTORE is a brettkiug or solution of continuity 
in a bone. 

Fractures are generally classified as simple, compomid, 
comminuted, multiple, and complicated. 

In a simple fracture the bone is broken into two frag- 
ments, but does not communicate with the outer world, 
the skin being uninjured. 

In a compound fracture the bone is exposed to, or com- 
municates with, the air by a wound of the soft structures. 

In a comminuted fracture the bone Ls broken or 
crushed into a number of pieces at the .same point, and 
communicating tvith each other. 

In a multiple fracture the bone is broken into a num- 
ber of pieces, but at different parts of the bone, and not 
communicating with each other. 

In a complicated fracture there is, in addition to the 
breaking of a bone, an injury to some important adjacent 
structure resulting from the fracture, as biood- vessels, 
nerves, or joints. 

A fracture is either complete or incomplete, A com- 
plete fracture is the usual variety, and involves the entire 
separation or loss of continuity of a bone. An incom- 
plete fracture frequently occurs in children, owing to the 
elontioity of trane in early life, and has received the name 
of "green-stick" fracture, 

The direction in which the bone is fractured is indi- 
cated by the terms transverse, oblique, and longitudinal. 

An impacted fracture occurs when the broken ends of 
a bone are driven into each other, and remain thus fixed. 
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The sign and symptoms of a fracture are deformity, 
abnormal or increased mobility, bony crepitus, pain, loss 
of function, and subsequent swelling and discoloration. 

The deformity is caused by the displacemeut of the 
broken ends of the bone, as the result of the violence caus- 
ing the injury, also the vigcrous muscular contraction at 
the ailected part, and attempted moyement on the part of 
the patient, which cause a ahortfining and change in the 
dh-ection of the hmb, and considerable deformity at the 
seat of injury. The deformity, as a rule, is not particu- 
larly apparent in impacted fractures. 

Abnormal mobility is the result of the solution of con- 
tinuity or break in the bone, producing a " false point of 
motion," which is detected by the surgeon while manipu- 
lating the part. 

Crepitus, or grating, Ls caused by the rubbing together 
of the broken ends of the bone, and, when detected, is a 
positive sign of fracture; it is absent in impacted fractm-e, 
and also where muscular or other tissues have fallen be- 
tween the ends of the broken bone ; consequently, an 
absenre of crepitus does not mean an absence of fracture. 

Pain is caused by the contact of the fragments of bone 
with the adjacent structures, also the strong muscular con- 
traction that occurs at the seat of injury. More or less 
heat, redness, swelling, and discoloration of the part may 
be present. 

Loss of function is the inability on the part of the 
patient to make use of the affected limb. 

The swelling and discoloration are due to the subcuta- 
neous escape of blood and serum at the seat of fracture. 

The repair, union, or " knitting" of the bone is begun 
by Nature Boon after the occ^irrence of a fracture, and b 
accomplished by a substance formed at the seat of injury, 
known as callus, which is thrown around and between the 
ends of the broken bone. Although soft at first, the callus 
gradually hardens, and at the end of varying periods, de- 
pending on the bone injured, hut not usually exceeding 
10 
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six weeks, the fragmenis are firmly united. The minute 
structure of calius beoi^Dies in time (about one year) simi- 
lar tu that of boue. 

Sometimes the fonnation of callus is imperfect or in- 
sufficient, and the broken bone does sot become united- 
Thin condition constitutes an ununited fracture. 

The union of bone in a simple fracture is likened to 
healing by tirst intention in wounds, while tbe repair in a 
compound fracture resembles healing' by granulation. The 
popular belief tliat the paiu is increased at the seat of fract- 
ure during the '■ knitting" or healing process is without 
any foundation. 

Tbeatment,— The object of a surgeon in treating a 
fracture is simply to assist Natiu*. He first carefully 
reduces the fracture, or "sets" the bone; that is, he en- 
deavors, as far as possible, to bring the broken extremities 
in apposition or directly against each other, and by retain- 
ing them in position for a certain length of time by splints 
or some other form of support, the permanent union is 
effected by the caUus, and the function of the part gener- 
ally restored. 

Although it is best that a fracture should be reduced 
and the proper dressing applied as quickly as possible after 
the accident, it should be remembered that the union of the 
fragments does not begin for some time after the injury, 
and that a fracture may remain several days before being 
reduced, and be still followed by excellent results ; and 
also that a frequent cause of c<.im]>ound fracture is the out- 
come of unskillful manipulation. Consequently, when 
one not a surgeon is called upon to attend a person 
where a fracture is suspected, his duty consists in protect- 
ing and making immovable the injured part, and convey- 
ing the subject to a hospital, or wherever he can receive 
the necessary and pro|ier treatment. However, should 
this be impossible, as the result of the accident having 
occurred where the professional services can not be pro- 
cured for an indefinite period, an effort may then be 
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made to reduce the fracture, but the manipuiadonB are to 
be made only with the greatest care. 

As a rule, an injured person should not be renioved 
from the position in which he is found until an exajnina- 
tiou has been made as to the character of the injury. A 
violation of this rule is a frequent cause of a compound 
fracture. 

A brief account of the manner in which the injury was 
received should be obtained from the patient or a by- 
stander. An examination should then be made. If the 
injury is about the ankle or wrist, it can easily be exposed ; 
however, if the affected part is nearer to the body, the 
clothing should be cut away, and not removed in tlie ordi- 
nary manner, which would be likely to disturb the frag- 
ments and increase the suffering. The different garments 
need not be indiscriminately cut, but, if possible, ripped 
at the seams. 

If a fracture has occurred, an exaanination will probably 
show one or more of the ordinary symptoms and signs 
already described. If the necessary surgical attendance 
can be secured within a number of hours, the splints should 
be apphed without an attempt being made to reduce the 
fracture ; otherwise, an effort in this direction is justiBable. 

The reduction of a fracture consists in bringing the 
ends of the broken bone together, and is accomplished by 
extension and counter-extension. The term extension, 
when ai)plied to the treatment of a fracture, indicates a 
procedure whereby the broken hmb below the seat of 
fracture is pulled from the body. In eounter-extension, 
the upper fragment, or the portion of the broken bone 
nearest the body, is held securely in position, or is carried 
in an opposite direction from the lower fragment. This 
manner of reducing a fracture is performed by the sur- 
geon with the hands or au instrument devised for the 
purpose. The bapds are generally used. 

The extension and cotmter-extension should be made in 
a straight line ; that is, in the long axis" of the broken botja.. 



w: 



PROMPT AID TO THE INJITRED. 



After the seat of injury lias been examined, and the 
presence of a fracture ascertained or suspected, tlie cloUi- 
ing previously turned aside can now be replaced and 
wrapped around the part, thus affording considerable pro- 
tection to it. The splint should then be adjusted, and the 
patient reraoYed to a place where he can receive the proi>- 
er surgical treatment. 

The slings necessary to support an injured arm have 
already been described (see Triabodlar and Cravat 
Bandages). In addition to 
these, the skirt of the coat 
may be utilized for this pur- 
pose (Fig. 74) j also other de- 
vices, such as pinning the 
sleeve to the waist, etc. 

If the fracture is com- 
pound, no effort slioidd be 
made to apply spliuts until 
the wound has beeu covered 
s quickly Bs possible with an 
antiseptic material or some 
form of clean dressing. When 
a blood-clot fills the wound, 
it should under no circum- 
stances be disturbed until the 
patient is in the bands of the 
surgeon. The protection af- 
forded by the compress op 
blood-clot just alluded to, pre- 
vents the entrance of poison- 
ous germs into the system. 
If a point of the broken bone 
is pushed through the skin, it 
should not he interfered with, hut dressed antisepticaUy. 

Splints. — Splints can be made of any material which 
is capable of rendering the part practically immovable 
without injuring the soft structupes to which they are ap- 
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plied. They should be long enough to extend some dis- 
tance above and below the injury, and generally including 
the nearest joint, and at times two or three jointB, as in 
fracture of the thigh. Tiieir diameter should exceed that 
of the limb to which they are applied, although this is 
not absolutely necessary, as a cane or a Hword makes a 
very fair Hupport. Two spluits are generally used, one for 
the inner and one for the outer side of the limb. Splints 
should always be padded on the side next lo the skin with 
Borne soft material, so as to prevent undue pressure and in- 
jury. After a splint has been fitted to the limb, it should 
be retained by the necessary bandages ; the latter, how- 
ever, should not surround the limb at the point of f^ac^ 
are, nor should they be drawn sufficiently tighi to increase 
the suffering of the patient. This should be particularly 
observed in unreduced fractures. 

Although thin wooden boards are regarded as the most 
desirable material for splints (at least for temporary use), 
being light, and easily formed to suit special cases, other 
substances may be employed with good results. Among 
those which can be secured in emergencies are shingles, 
laths, fence-boards, cigar-boxes, barrel-staves, bark and 
branches of trees, the latter being hound together with 
cord or green twigs. Binders' Iward, cut into the proper 
shape, makes an excellent splint. Book-covers may be 
used ; also sole-leather, newspapers tightly and thickly 
folded, hay or straw bound in the same manner as the 
branches of trees; canes, umbrellas, broomsticks, coat- or 
shirt-sleevea or boot-legs stuffed with hay, grass, leaves, 
etc.. can be utilized. A pillow, or an article of clothing 
properly folded, makes a very valuable temporary splint 
and pad combined, and is particularly useful in fracture 
of the leg rFig. 79). 

In military service, in addition to the above articles, 
guns, swords, scablKirds, bayonets, leather from a saddle, 
etc., can be made available. 

PADDiNa.— For padding, cotton or any soft substaocft. 
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as an article of clothing, oakmn, f urniture-Btufflng, 
hay, moss, grass, leaves, etc., may be uaed. 

Bandages for the purpose of retaining the splint may 
be formed of handkerchiefs, neck-ties, suapenders, strips of 
clothing, straps, green twigs, rope, cord, wire, etc. Care 
should be taken that when using such substennes which 
are small, as wire and cord, that the skin be well protected, 
so that it shall not be injured or cut. 

Special fractures will now be considered. 

FRAtTTUEES OF THE CEdNliL BONES are usually followed 
by symptoms of concussion and compreaaion of the brain. 
A fracture occurring at the base of the skull is usually 
caused by a blow about the forehead or opposite the point 
of fracture, or by a fall from a height, the person striking 
on the head or upon tlie feet or buttocks, and has, in addi- 
tion, special symptoms which point directly to this form 
of injury, viz., an escape of blood from the nose and ear, 
and beneath the thin membranes covering the eye ; or, 
what is still more positive, an escape of a colorless fluid 
from the ear. 

Treatment — The patient should be placed on his hack 
in a cool, dark room, and kept perfectly quiet. Cold, in 
some form, should be applied to the head, to prevent ex- 
cessive reaction. For the same reason, the internal use of 
stimulants is to be avoided. 

FrACTCRK of the inferior MAXlLlJlRT BONE (loWCT 

jaw) is caused by kicks, blows, or falls. The body of the 
bone (the portion into which the teeth are inserted) is the 
usual seat of fracture, which is generally com[x>und, hav- 
ing a communication with the cavity of the mouth. The 
deformity is shown by the irregular line of the teeth on 
the affected side. Crepitus, swelling, dribbling of saliva, 
and bleeding from the mouth, are aLso generally present. 
Treatment. — The teett should be brought together, 
thus allowing the superior maxillary bone (upper jaw) to 
act aa a splint. A four-tailed bandage (Fig. 43) should 
then be applied to retain the parts in this position. 
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B^(7rORBi OP THE SPINAL COLUMN should be suspected 
when, following an injury to the back, there appears more 
or less paralyaia belmv the point of injury (paraplegia), as 
the result of pressure upon the spinal cord. The ordinary 
Byniptoma of fracture are not usually present, nor should 
they be sought for, as efforts made to elicit crepitus, etc., 
might increase the injury to the spinal cord. Paraplegia 
may also be caused by a dislocation of the vertebrje. 

Treatiaent. — The patient should be allowed to assume 
the position (lying down) which is most agreeable to him, 
provided he does not lie face doumvmrd. An ice-bag, or 
some form of cold, may be appUed to the seat of injury, and 
perfect rest enjoined. If necessary, the patient can be moved 
on a stretcher which is so prepared that undue movement 
of the spine is prevented (see Transportation). The after- 
treatment, consisting of efforts made lo adjust the frag- 
ments of bone and to prevent subsequent inflammation 
and injury to the spinal cord, and relieving the paralyzed 
bladder of urine, should be attended to only by a surgeon. 

FKAonrRBS of the bibb are caused by direct or indirect 
violence, as the result of a fall or a blow, or being sub- 
jected to severe pressure, as in a crowd, or by muscular 
contraction. Muscular action during a paroxysm of cough- 
ing or sneezing, has been known to produce a broken rib. 
The seat of fraoture is usually between the third and 
eighth ribs, and about on a line downward from the 
axillary space. The floating ribs — eleventh and twelfth^ — 
are rarely broken, owing to their single attachment (verte- 
bral column), which allows sulHcient freedom whereby to 
escape injury. 

Fractured ribs are usually difficult to recognize, in a 
large number of cases the injury being mistaken for con- 
tusions. 

Embarrassed and shallow breathing, associated with a 
sharp and lancinating or " stabbing " pain at the injured 
part, or a " stit^jh in the side," is almost always complained 
of. Crepitus may sometimes he detected, b'j -"iAacloy^ "ias. 
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band or the ear agaiast the injured side, and then having 
the patient take a long breath or cuugh. It is 
to find any external evidence of fracture, and great 
should he observed in exaniining so as not to inflict a 
greater injury by the tuauipulation. 

A broken rib may be followed by serious consequences, 
as an injury to the lung, which would be demonstrated by 
shock, spitting of blood, and, in some cases, acrackling sen- 
sation when the hand is carried over the skin at the seat of 
pain, due to the presence of air under the skin (emphysema). 

TTvatment. — The treatment consists in limiting the ac- 
tion of the affected side or sides as much as possible. This 
indication is met by the application of bandages or adhe- 
aive plaster. A triangular bandage, folded in the form of 
a cravat, and boundsnugly around the chest, would answer 
for a temporary dressing; a flannel or muslin bandage, 
about throe inches wide, and made to encircle the chest a 
number of times, would be still better. At the present 
time, however, the most effective means of treating a frac- 
tured rib is by the use of adhesive plaster, applied either 
entirely or two thirds of the way around the chest as fol- 
lows : Strips of plaster, one and a half or two inches wide, 
and sufficiently long to surround the entire chest, are 
made ready. The strips are heated and then applied 
firmly around the chest from above downward, follow- 
ing, as nearly as possible, the course of the ribs, each 
strip overlapping the lower third of the preceding one. 
The space covered by the strips should be about eight 
inches in width. Or, for instance, if the fracture is on 
the right side, the adhesive plaster may be first applied 
about four inches to the Ifift of the spinal column, and 
carried around the right side of the chest to about the 
same distance to the left of the breast-bone, thus restrain- 
ing the action of the injured side without materially 
affecting the opposite one. In the use of bandages or the 
strips of plaster, as already described, it is very important 
that they (particularly the plaster strips) should be ap- 
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plied at the end of expiration, as at this time tho chest is 
diminished in size and tlie broken fragments are brought 
closer together ; however, care must be lalceu that the 
appUcation does not seriously interfere with respiration. 

The above treatment may also be used in severe con- 
tusions of the chest. 

Fkaoturb op the Clavicle.— The collar-bone is more 
frequently broken than any other hone in the body, and 
is usually the result of indirect violence, as falling upon 
the shoulder. The recoil of a gun may cause direct fract- 
ure. It will be remembered that the collar-bones hold 
the shoulders upward^ backyard, and outward; conse- 
quently, the deformity following this injury would be 
dropping of the shoulder downward, forward, and in- 
ward, with some change in the outline at the site of the 
fracture. 

Treatinerd. — The patient may be laid down, with a 
pillow between llie shoulders, or, if he is to be removed, 
the following temporary sup- 
port may be used : A soft pad 
is placed well up in the ax- 
illa or arm-pit, the forearm 
being laid against the chest 
and the shoulder raised by 
pi-essing the elbow upward, 
and held in this manner by 
an assistant, or by the patient 
himself, until supported I 
the bandages to be no^' 
scribed. A triangular o 
march bandage, folded ii 
■ form of a cravat^ or a long ! 
strip of cloth, should be placed 
under the elbow, and one end 
carried upward, across the 
chest, and the other across the 

back, and the two ends fastened over the opposite shoul- 
der ; a similar bandage is then plawA aj^iasX, *i^i (s-sisKaSifc 
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of the arm, on the injured side ; the ends of the aecoud 
bandage are carried ai^mss tbe cheat and fastened at the 
opposite side. The dressing fulfllla, to a great extent, the 
indications for treatment, viz., carrying the shoulder up- 
ward, backward and outward (Fig. 75). 

FRA.CTURE OF THE ScAPULA OP ahoulder-blade is of rare 
occurrence, and the result of direct violence, as a heavy 
wagon-wheel passing over the part. 

The aigma and symptoms are usually obscure, the bone 
. being so thickly covered with muscular tissue that it does 
not exhibit much deformity. 

Treatment.^ln a suspected fracture, the arm of the 
corresponding side should be placed in a sling and kept 
quiet by the side of the chest. 

Fractubk of the HtTMEBUa or arm-bone may be the 
result of direct or indirect violence or of muscular con- 
traction. The signs and symptoms are usually well 
marked, and there is considerable shortening. If the seat 
of fracture is at the surgical neck, a bony prominence may 
be found in the axillary space or arm-pit. 

Treatment. — When reduction is to be made, the fore- 
arm and elbow should be pulled downward (extension), 
the shoulder acting as the counter-extension. If the 
fracture is about the middle of the bone, an internal and 
external splint should be applied. Great care must be 
taken least the internal one should be carried into the arm- 
pit and made to press upon important blood-vessels and 
nerves. If the fracture is in the upper part of the bone, 
through the surgical neck, a soft pad may be placed in the 
arm-pit and held in place by a flgtire-of-8 bandage, or 
spica, around the shoulder. The hand and wrist only 
should be suspended in a sling, thus allowing the elbow 
to drop, thereby diminishinjg the tendency to shortening 
of the arm. 

FBACTmtE OF THE FOREARM generally occurs at the 
lower end of the radius, about two inches or less from the 
joint, and is known as CoUea' or "silver-fork" fracture. 
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s the latter name from the peculiar appearance 
about the wrist, which has a fancied resemblance to a sil- 
ver fork. Oolles' fracture is almost as frequent as fracture 
of the clavicle, and is generally impacted. 

Treatment. — The arm should be placed at right angles, 
the thumb pointing toward the chin—midway between 
pronation and supination. An internal splint, extending 
from the upper part of the forearm to the wrist, and an 
external splint extending to the base of the fingers, should 
be applied. Care should be taken that the internal splint 
does not press upon the vessel at the bend of the elbow. 

Reduction may be accomplished as follows: Should the 
fracture be on the right side, for instance, the attendant 
should gi-asp the right hand of the patient with the corre- 
sponding one of his own, and extension be carefully made; 
counter-extension being performed with the left hand, 
which grasps the forearm above the seat of fracture. 

Fracture of the Middle of the Forearm may occur 
as the result of direct violence. One or both bones may be 
broken. When the latter occurs, the appearance is very 
characteriatic. However, when either the radius or ulna 
is broken, the companion-bone acts as a splint, and the de- 
formity and other signs are not so marked. In fracture 
of the shaft of the radius, which is uncommon, the usual 
symptoms of fracture are noted, and, in addition, the loss 
to a greater or less degree of pronation and supination, or 
turning the hand inward and outward. Fracture of the 
ulna sometimes follows an attempt to ward off a blow, and 
is not uncommon among pugilists. 

Treatment. — Fracture at the middle of the forearm 
should be treated in the manner already described for 
Colles' fracture — internal and external splints appUed 
while the arm is bent at an angle, with the thumb point- 
ing to the chin, the injured limb then being supported by 
a sling. 

Feactdhe of the Metacarpal Bones.— Indirect vio- 
lence, as a fall upon the hand, or striking a blow with the 
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fist, is B, common cause of fracture at this situation. A 
swelling on the back or dorsum of the hand usually fol- 
lows, and the knuckle correapouding lo the broken meta- 
carpal bone is sunken, and appears to he effaced. 

Treatment. — A roller-bandage, wad of cotton, oakum, 
OP other similar material, or a potato, lemon, tennis-ball, 
etc., should he placed in the palm, the hand closed, aud 
retained in this position by a bandage. 

Fractures ob- the PHALiNciKS are generally detected 
without much difficulty, the common signs of fracture 
being well marked. 

Treatment. — After reduction has been accomplished, 
splints should be applied to the palmar and dorsal sides of 
the broken finger. A piece of a cigar-box may be used for 
this purpose, although a piece of tin or sheet-zinc, entirely 
covered with adhesive plaster, would he preferable; or, 
after the fracture is reduced, the finger may be bound to a 
companion finger, or covered with a narrow roller-bandage, 
and stiffened (after being applied) with flour and wbit« of 
an egg, which makes a very good temporary dressing, 

Fhactobe of the Femde is one of the common frac- 
tures of the body. The great size of the benefit being the 
lai^st in the skeleton — and the fact that more or less limp- 
ing due to the shortening of the affected limb may follow 
this injury (particularly in the adult), makes the treatment 
a matter of great importance to the surgeon. Tiie femur 
may he broken either at the neck, extremities, or shaft, the 
most frequent situation being about the middle of the bone. 
The fracture is more commonly caused by indirect violence, 
as falling, etc., and is oblique (in adults), which principally 
accounts for the shortening that follows. 

The signs and symptoms are usually well marked. The 
foot and leg are turned outward, particularly if the shaft 
of the bone is broken. Fracture of the neck of the femur 
occurs in old people, and is in a great measure due to the 
composition of bone at this periixl of life, which is more 
dense than at any other time, and also to the change in 
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the angle of the neck of the bone, and 


1 may i 


n the aged 


follow a most trivial cause, aa tripping, 


etc. 




Treatment.^A long external splint, extending from 


about four inches below the axillary space or 


arm-pit to 


a short distance below the foot, is sufficient for a 


temporary 


dressing. If a gun is used as a 






splint, the stock should be placed 


r- 


X ji-J 


beneath the arm-pit, and the barrel 


i^o. 


-<S'-"< 


(turned downward) laid against the 


^^ 


aft^^ 


leg (Fig. 76). A fence-board, which 


K 


■IfeL-' 


is usually about six inches wide, 


■ 


^1^5 ^ 


makes an excellent splint. Before 
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"^^^ i 


applying the splint, the thigh should 


R 


^^'^ t 


be surrounded by a coat properly 


■1 


Hk4 t 


folded, or shawl, etc A bandage 


mi 


Bi'^ ^ 


should then be earned around the 


F% 


HK 1 ^ 


waiat, two around the thigh (one 


Lr 


^^''"^ 1 


above and one below the f.ed,t of 


EM 


Mm' 2 1 


fracturej, one around the leg and 


f 1 


Jfc^ 1 


foot each— the bondages being tied 


1 5 


3|^^ z^ 


on the outside of the splint If no 


tM 


mii 


better support can be devised, the 


|ffl| 


aifected limb may be bandaged to 


v5* 


the one of the opposite side. 
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If a fracture of the femur can 


w|m 


riBHK's 


not be attended to by a surgeon 


^uH| 


bSw- ^ 


within a short time, temporarp ex- 


trrii 


m^ ^ 


tension and counter-extension can 


triA 


IQjK c 


be made. The patient, for ex- ( 


KhH 


y^R^ 2 


ample, can be laid upon a ^T* 


^F*^ 


ifl^ ^ 


bed, the foot of which is --^^ 


h-flta 


i^sl 


raised six or eight inches, J^^ 


HH 


Bgra 


thus carrying the body of ^^ 


IK^n 


ffl^ 


the patient away from the 


-^- - 


w 


seat of fracture (counter-ex- 






tension). A large wad of cotton, or a 


fold of flannel or 


other soft material, should be wrapped 


around the ankle 
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and instep to prevent the bandage about to be described 
from injuring the part. The next step consists in airang- 
ing some means by which temporaiy extension can bo 
made. This indication is very effectively met by the use 
of Gerdy's "extension-knot," whicli not only holds tlie 
foot in a firm grasp, but prevents the undue constriction 
that would ensue if an ordinary knot were employed for 
this purpose. 

Gerdy's knot can be made out of a strip of muslin five 
or six feet long and about six indies wide. This should 
be folded into a cravat (two inches in width). 

The center of the cravat is placed upon the ankle-joint 
behind, the ends being brought forward and crossed over 
the instep Thev are then continuinl downward under the 
sole of the foot, recrossed and earned upward on the sides 
to the malleoli (the bony prominences at the mner and 
outer sides of the ankle-jomt) 
and then under the hrst turn, 
around the ankle and down 
ward and tied below the foot 
in the form of a loop m order 
that the weig'ht shortly to be 
described mavbe attathed (Fig 
77) \ pail bag or some other 
receptacle should now be pro- 
cured and m it placed stones 
or sand, oi weight in some 
form amounting ta from ten 
to fifteen pound'*, and to ar 
ranged that it can be readily- 
attached at the proper time to 
the loop connected with the patient s foot Extension and 
counter-extension should now be made bv the attendants 
OS follows ; While one holds the body in position, anoth- 
er grasps the leg and toot on the affected side, and makes 
steady extension ; a third attendant should place his 
hands over the seat of fracture to support and protect it. 
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When the proper length has been regained, or 


nearly so. 




and while the limb is held in this position, the 


weight al- 




read> prepared should 






be carefully and slowly iinm" i'TiHi_ m 


_3 




attached. The weight CT™ ^*W^ f 
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should hang suspend ^^"Sk ^Tlfefe 
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ed over the toot-board ^ ^'^ 
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a board placed upright. V*"*^^ 
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is attached, the splints ^^■Mi 
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should be applied— not jP^lll 
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should be diminished. ^^^ "T 
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than the tibia. The ^11^1 
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well marked, more bo than when either the tibia or fibula 
only is broken. Polt'a fracture is attended with eversion 
or turning outward of the foot, producing a characteristic 
deformity. 

Fracture of the tibia, as the result of its super&cial situ- 
ation, is very often compound ; the wound communicating 
with the fracture being frequently caused by efforts on 
the part of the patient to walk immediately after the 
injury. 

lWatinent.—Th.% limb should he handled very care- 
fully, and an internal and extei-nal splint applied. A 
pillow placed under the leg, folded over the sides, and 
properly retained, is particularly adapted as a temporary 
support for this fracture (Fig. 79). If the lower end of 






the fibula is broken, and the foot is turned outward, a 
splint, well padded, should he placed along the inner sur- 
face of the leg, extending from above the kuee to beyond 
the foot, and the leg and foot bound to it, thereby ovar- 
coming the tendency to everaion. 

Fracture of the patella may be the result of direct vio- 
lence or muscular action. The more common signs of the 
injuries are inability to straighten the leg ; the patient, 
however, is able to walk backward. An examination 
shows a transverse separation of the knee-cap, with an in- 
terval varying in width between the pieces. The knee is 
swollen, tense, and painful. At the moment of the injury 
the patient often hears a sudden snap. 
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As B, temporary measure, a long posterior splint may 
be applied, cai-efully bound above aad below the knee. 
The skill of the sui^eou is directed toward keeping the 
pieces in close contact until ubjod takes place. 

The treatment op FEAOTHEEa ob- the metatarsal 
BONEa AND PHALANGES OF THE TOES consists in binding 
the affected toe to the one next to it, or by supporting the 
fragments with compresses or light splints. Whoa the 
foot is seriously injured by crushing, amputation is often 
inevitable. 

DISLOCATIONS. 

A DISLOCATION Or luxation is a forcible displacement of 
one artieular (joint) surface of a bone from another, and 
may be the result of direct or indirect violence, or of mus- 
cular contraction. More or less rupture of the ligaments 
always takes place. The chief signs of a dislocation are 
deformity and loss of function of the joint. The mobility 
of the part is greatly diminished, while in fractures there 
ia increased mobility. In dislocation the deformity is at 
the joint, while in fracture it is usually about the shaft. 

The reduction of a dislocation requires considerable 
technical skill, and should be jwrforined by a surgeon. 
Elxceptions to this rule, however, may be made in disloca- 
tion of the shoulder, lower jau: anA fingers. 

Dislocations of the HtrMsntua usually take place down- 
ward below the coracoid process (see Scapula). The indi- 
cations for reduction are, to disengage the head of the 
humerus from its abnormal position by extension, coun- 
ter-extension, and fulcrumage. This may usually be ac- 
complished in the following way: A firmly compressed 
ball of cotton or similar material should be placed in the 
axilla or ann-pit ; the attendant should then remove the 
shoe from hia foot nearest the affected side of the patient 
(facing the latter), and press the heel upward against the 
hall already in the arm-pit ; he should also grasp the pa- 
tient's hand and arm. and pull downward, thus making 
extension and counter-extension. In this tos-vnyM '^^ 
U 
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head of the humerus is disengaged, and, if the foot of the 
attendant can be turned outward and tlie arm of the pa- 
tient brought toward the cheat during extension and 
counter-extension, the bone will generally slip hack into 
its proper position. After the reduction the arm should be 
bandaged to the chest, to prevent redislocation. It should 
not be forgotten that the axillary space contains many im- 
portant blood-vessels and nerves, and too forcible manipu- 
lation may be followed by very serious consequences. 

Dislocation op the lower jaw (inferior maxillary 
bone) is comparatively rare. It may be the result of a 
blow, but usually follows the act of gaping, laughing, or 
vomiting. The deformity is striking : the jaw is pro- 
truded and remains open, the patient being unable to 
bring the teeth together. The articular surfaces of the 
hone in this injury being carried forward, and somewhat 
npward, the reduction should be accomplished by depress- 
ing the articular portion (condyles) of the lower jaw, and 
forcing them backward- This may be perfornieil in the 
following manner: The patient should be placed in a chair, 
with the operator standing before him, having his thumbs 
wrapped in a handkerchief, or some similar material, to 
guard against injury during the sudden closure of the pa- 
tient's jaws at the moment the dislocation is re«tuced. Hie 
attendant then places a thumb upon each posterior molar 
tooth of the inferior maxillary bone of the dislocated jaw, 
and presses firmly downward, and with his fingers he tilta 
the chin upward. While the bone is being carried down- 
ward in this manner, a backward pressure with the thumbs 
should then be added which helps to carry the articular 
surfaces to their proper [xisition. The jaw should then ho 
held in place by a four-tailed bandage (Fig. 43). 

Dislocation of the phalanges may be reduced by- 
bending the dislocated bone further hack, at the same time 
making extension and counter-extension, then suddenly 
flexing the joint. The subsequent adjustment of a dorsal 
and palmar splint is necessary. _ 



A 8PRADT ia a wrenching or twisting of a joint, associ- 
ated with considerable stretching, and even tearing, of the 
tendons and ligaments of the aifected part Sprains usu- 
ally occur at the ankle or wrist. Pronounced swelling 
and pain rapidly ensue, and are characteristic of the in- 
jury; though it is often difticult to differentiate between a 
sprain, dislocation, or fracture. The proper relation of the 
ends of the bone composing the joint, and the absence of 
the principal signs of dislocation or fracture, indicate that 
a sprain exists. A sprain is always troublesome, and may 
be followed by seriotis results, a common sequel being 
anchylosis, or stiffness of the. joint. 

Tkbatment.— When the patient is seen soon after the 
injury, the part should be elevated, and a cold application 
made, preferably the rubber bag (mnuufacturcd for this 
purpose), or a pig's bladder partly filled with cracked ice. 
Should neither of these be obtainable, the cracked ice may 
be placed io a handkerchief or towel, and, if possible, the 
dressing envdoped with oiled silk or rubber cloth. If ice 
can not be procured, cloths wrung out in cold water should 
be substituted. A roller-bandage, carefully applied from 
the extremity npward, ia also valuable in preventing the 
continuation of the swelling. The ice or cold-water appli- 
cations can be applied over the bandage ; it must, however, 
be borne in mind that a bandage that has been wet will 
shrink, and may make too much pressure, or even cause 
strangulation of the jiart. After (he acute symptoms have 
subsided and the heat and swelling have diminished, the 
cold applications should be discontinued and gentle fric- 
tion substituted; or the joint may be rubbed with a stim- 
ulating lotion, as soap-liniment, alcohol, or salt water. 
Massage is also a valuable remedy. In severe sprains 
affecting the larger joints these parts should be kept quiet 
for two or three weeks, and motion then be gradually per- 
formed. 
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CHAPTER XTTT . 

BUHm, SCALDS, AKD FROST-BITE. 
BUKNS AND SCALDS. 

Burns are caused by the action upon the tissues of 
Bome form of diy heat, or by a chemical agent. For 
practical purposes bums are divided into three degrees ; 
(1) Simple redness of the skin; (2) vesication or the for- 
mation of blisters ; (3) more or less destruction or char- 
ring of the skin and deeper structures. Bums of the first 
and second degrees are uKually imattended by serious con- 
sequences, but wben they involve one half or more of the 
surface of the body a fatal result usually follows. Bums 
of the third degree are dangerous according to their situ- 
ation, extent of injury, and complication. Bums of the 
thoracic and abdominal walls are- often attended with 
great danger. Death following bums is the re.sult either 
of shock (during the first twenty-four hours), internal in- 
flammation, ulceration and hiemorrhage, blood-poisoning, 
tetanua, or exhaustion. 

The temperature of the body falls immediately after a 
severe burn ; this is temporary, however, and is soon fol- 
lowed by more or less fever. ■ 

In bums of the third degree, which heal by granula- 
tion, the contraction of the scar and subsequent deformity 
of the part are particularly marked. 

Theatment. — The treatmunt of bums is divided into 
local and constitutional. The local tixiatmeut depends 
upon the degree to which it belongs. 

In BUKN8 OF THE FIE8T DEtiREE, remedies which are 
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soothing; and protective against atmospheric air aiid cold 
should be applied. Among those which generally can be 
procured at once are bicarbonate of soda (common baking- 
soda, not waahing-aoda), starch, flour, chalk, magnesia, or 
charcoal. One of these may be thickly dusted over the 
burned surface. Vaseline, cosmoline, lanoline (made from 
wool-greaae), olive, linseed, or castor oil ; also lard and 
butter, provided they are not salted nor raocid ; white lead 
paint, or lime-water, whitewash, or even ink, mucilage, or 
molasses may beemployed, although inferior to someothers. 

Carbolated cosmoline, vaiaeline, oil, lanoline, etc., are 
valuable applications. They are not only protective and 
antiseptic, but the carbolic acid which they contain pro- 
duces anEcstbeaia of the affected surface ; that is, it dimin- 
ishes the sensibility of the skin, " Carron-oil," composed 
of equal parts of linseed or oiive oil and lime-water, is 
regarded as a very valuable remedy. The cosmoiine, 
vaseline, caiTon-oil, etc., should be spread on a piece of 
lint, soft linen, dp muslin, and laid on the burn. The 
part should then be enveloped in cotton batting, or two or 
three folds of flannel, or some other soft material which 
will properly protect the part ; the dressing should then 
be retained by a bandage. During the examination of 
severe burns of any degree, and also wliile the applica- 
tion of dressings is being' made, great caution should be 
observed that the part is not unduly exposed to the air ; 
serious results have followed the careless exposure of a 
burn of this character. Such danger can be avoided by 
examiuing or dressmg one part of the bum at a time. 

In BURNS OS- THE SECOND DEGREE the blisters require 
special treatment. If. attached to the- burn, the clothing 
should never be forcibly removed, but carefully cut off 
with scissors as close to the burn as possible. The small 
pieces adhering to the skin may be washed away with 
warm water, or softened with oil. and detached later. If 
the blisters are large, they should be pricked at their low- 
est part, and the contents allowed to escape, or should be 
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absorbed with clean blotting-paper. The oily substances 
recommended for burns of the fii*st degree may tlieii be 
used, or the part carefully washed with an antiseptic so- 
lution, and dry antiseptic gauze applied. The dressings 
should not be disturbed of tener than every two days unless 
they become moist or offensive. 

In BURNS OF THE THIRD DEGREE, where there is destruc- 
tion of the tissues and more or less sloughing, antiseptic 
applications (carbolized vaseline, oil, etc.) are particularly 
indicated ; offensive discharges should not be allowed to 
accumulate, but must be removed by warm antiseptic solu- 
tions, and fresh dressings applied. The removal of the 
slough or dead tissue may be hastened in the manner al- 
ready described. (See Compresses and Poultices.) 

In burns caused by acids (generally sulphuric, nitric, and 
muriatic), water should not be applied, for, when combined 
with an acid, an elevation of temperature of the mixed 
fluids immediately follows. The proper remedy would be 
the application of an alkaline powder, bicarbonate of soda, 
magnesia, chalk, or lime ; the latter may be scraped from 
whitewashed walls. These agents neutralize the acid, and 
should be left on the surface but a few moments and then 
washed off. 

If an acid is splashed into the eye, lime-water or a so- 
lution of soda or magnesia sliould be applied at once, also 
a few drops (three or four) of a four-i)er-cent solution of 
cocaine; the latter relieves the excessive pain. Burns of 
the mouth and throat from the same car.se (acids) are also 
to be treated by the free use of the alkalies already men- 
tioned. (See Poisoxs.) 

Burns produced by caustic alkalies ((•iuistios()da,i)()tash, 
lime, ammonia, also quicklime and ly(0 should be treated 
by the applicati<m of acid solutions, as diluted vinegar, 
lemon-juice, hard cider, etc. Nitric, muriatic, sul])huric, 
and acetic acid may be used, but only when ircll diJuied, 
and with great circums])e(!tion. 

After the acid or alkali causing the burn has been neu- 
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trftliaed, the oily substances already referreil to should be 
applied as in ordinary burns. 

Catching FiEE.^Some of the severest forms of burns 
follow the catching lire of sonie portion of the wearing- 
apparel. A person in this condition should at once be en- 
veloped in a blanket, coat, mat, piece of carpet, or whatever 
may be at liand to extinguish the flames, or she (the victim 
is uBually a woman) should be rolled over and over on the 
floor to smother the flames. Water must be freely used 
and the clothing carefully examined to ascertain if the 
Are has been entirely extinguished. The burned surfaces 
should then receive the proper attention, according to 
tlieir degree and intensity. 

Constitutional Thvatment of Burns. -^hock, which is 
always present in severe bums, requires the administration 
of stimulants. Pain b more constant and intense in bums 
than in any other form of injury, and requires sedatives, 
■which should be administered by the medical attendant. 
Later on, the appearances of inflammation and other com- 
plications are to be carefully watched for. 

Scalds are injuries produced by the application of moist 
heat, as boiling' water, steam, etc. Children commonly 
suffer from these injuries as the resuJt of pulling over 
kettles containing hot coffee, tea, or water. Scalds should 
be treated as burns of the flr.st and second degrees. 

FROST-BITE. 
Prolonged exposure of the body to a very low tempera- 
ture results in a general or local loss of vitality. WhUe tlie 
air is stiU, or snow is falling, it is favorahlc to the one ex- 
jmsod. Snow is a bad conductor of heat, and offers consid- 
erable protection ; but when the wind is blowing, the warm 
air close to the surface of the body is rapidly removetL and 
the destructive effect of the cold is considerably increased. 
An exposure of one op two hours, inadequately clad, to 
intense cold may he followed by a fatal iiesult. Those 
who are thus unfortunately situated are soon overcome by 
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an irresistible eenseof tlrowainess and desire to aleep; to 
jield to the inclination is usually fatal. This disposition 
to stupor is due to the great diminution in the blood-supply 
to the surface, and consequent congestion of internal or- 
gans. In this condition the brain is imable to properly 
perform its function and the di-owsinesa follows. 

In those who are frozen, the limbs become stiff and 
the skin white ; the latter is preceded by a blue or pur- 
plish tint, which may still bo apparent at the tips of the 
nose, toes, and Angel's. Tliis change in color denotes that 
the ciwnilatiou and nourishnieut of the surface of the body 
are profoundly interfered with, and is commonly followed 
by excessive reaction and inflammation or gangrene. 

Treatment.— A person who is frozen should never be 
taken to a warm room, or have warmth applied to the body. 
An abrupt change in temperature would be almost neces- 
sarily fatal. The temperature must be gradually raised. 
Consequently, the patient should be carried to a cool apart- 
ment, the clothing removed, and the body rubbed with snow 
or cold watei". After a short time, particularly if con- 
Bciousnesa returns and the limbs lose their rigidity, the use 
of a piece of flannel, op, still better, the hand, can be sub- 
stituted for the cold application. The continuous rubbing' 
may now be discontinued, and occasional friction resorted 
to. These measures must be pursued very gently, as rough 
manipulation might destroy the skin. It may be necessary 
to resort to artificial respiration in extreme cases. 

Stimulants carefully administered are indicated if the 
patient can swallow; until this is possible, they should be 
given by the rectum, or ammonia or smelling-salta by in- 
halation ; nourishment in the form of boef-toa or milk 
may be given as soon as the patient can take it. The sur- 
face of the body should be carefully protected, but not sub- 
jected to heat, as some time must elapse before the circula- 
tion of the affected part regains its equilibrium. If por- 
tions of the surface subsequently become dark bluish or 
mottled, gangrene has comm.enc»l. 
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CHAPTER XIV. 

^j^'co^BC/o PSAT^s, shock, and hyscope. 

Unconsciousnesb is associated witli a number of differ- 
ent affections, and in order to intelligently treat this con- 
dition it ia necessary that one should be familiar with the 
different causes producing it ; among which are apoplexy, 
opium -poisoning, alcoholism, syncope, concussion and 
compression of the broio, and epilepsy. This is very im- 
portant, as the remedies suitable for one would be unfit 
for another : for instance, the unconsciousness due to 
syncope demands stimulants, which, if administered in 
apoplexy, might cause or hasten a fatal result. Ignorance 
of this subject has often been responsible for the humili- 
ating and serious mistake of regarding a case of apoplexy 
as intoxication. 

As the result of complications, it sometimes happens 
fiiat the cause of the unconsciousness may not for the 
moment be apparent ; h<iwcvcr, a careful examination for 
signs indicating the different affections giving rise to this 
condition will generally clear up existing doubts. During 
this period of uncertainty tbe patient should be placed 
I in tlie recumbent position, with the head slightly ele- 
vated or depres.'5ed, according to the appearance of the 
face, whether congested or pale. The clothing about the 
neck and body should be loosened, and fresh air freely 
supplied. Stimulants should be used with caution, and 
only when positively indicated. Artificial respiration may 
be resorted to in extreme cases. 
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SHOCK— COLLAPSE. 

Shock is a condition in which there is a more or less 
diminished energy of the heart and circulation, and is the 
result of a severe iinpi»ession made upon the nervous sys- 
tem, produced by either a physical injury, or a mental 
emotion. The majority of cases met with are the result of 
extensive bums or other grave injuries, particularly those 
produced by gunshot wounds and railway accidents, which 
are generaUy associated with great laceration and crush- 
ing of the tissues, and mental excitement. Severe cases of 
shock may be produced by fright alone. Shock may be of 
a very mild character, as the result of a trifling injury or 
fright, the symptoms being hardly noticeable, of short du- 
ration, and demanding no treatment ; or, it may assume a 
form which is rapidly fatal. 

The symptoms of shock depend upon the severity of 
the cause ; in some, where the injury is slight, they may 
be hardly apparent, or, only a pale face and a weak and 
rapid pulse, a slight nausea, and a general sense of prostra- 
tion may be evinced. The form that fully illustrates a case 
of severe shock would be that following a serious railway 
injury, and can hardly be mistaken. There is no other 
condition which so closely resembles death. The extreme 
pallor and coldness of the skin are startling ; the surface 
of the body is covered with moisture ; large beads of sweat 
cover the forehead ; the i)ulse at the wrist may be lost, 
or if perceptible, is weak, rapid, and irrecrular ; the features 
are shriveled, particularly about the noso, which appears 
pinched ; the eyes are lusterless, sunken dee])ly in the sock- 
ets, and turned upward, the pu])ils bciui!: gc^nerally dilated; 
the fingers and nails ai*e of a bluish color. Tlie ])atient is 
conscious, but dazed and flighty, can not realize his condi- 
tion, and apparently only appreciates loud and rei)eated 
questions; ailiculation is difficult, although there is no pa- 
ralysis present. Tlie sensibility to pain may be so blunted 
that an operation can be performed without the cogni- 
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zance of the patient. As a residt of the depression of the 
circulatiou, the heat of the body is diminiahed, the tem- 
perature in some eases being beiow the normal i-egLster. 
The respirations are sighing in character and irregular, 
and the patient is restlesa. These symptoms may continue 
for a few minutes or a number of hours, and often end 
in death. 

In cases which end favorably, there appear, usually 
within an hour or so, symptoms denoting an increase in 
the strength of the heart and circulation ; this change is 
known as reaction, and generally indicates, so far as the 
shock is concerned, a happy termination. When reaction 
occurs, the color and warmth gradually return to the skin, 
the eyes are brighter and the mind clearer; the pulse be- 
comes stronger, and the symptoms indicate an approach to 
the normal condition. Vomiting is regai-ded as a favor- 
able symptom, and generally denotes reaction. 

Reaction, however, does not always insure the safety of 
the patient, as it may be interrupted suddenly by haemor- 
rhage orfailureof the heart and death; or, in injuries about 
the head, the reaction may be so intense as to go beyond 
the normal activity of the circulation, and produce seri- 
ous cerebral diseases, such as congestion or inflammation 
of the brain; for this reason the patient should be care- 
fully watched, and excessive reaction obviated by posi- 
tion, quiet, cold applicaliona to the head, and warmth to 
the extremities. 

Cases of shock from severe injuries, associated with 
complete uncoiisciousnosa, almost always prove fat:J. 

Treiatment. — It will only be necessary to refer to the 
condition indicated by shock to clearly understand the 
means necessary to bring about reaction; consequently, 
whatever can safely be used to stimulate the heart and 
circulation constitutes tho proper treatment. As an illus- 
tration, we will suppo!:B that a man has been injured by a 
railway accident and is found in a condition of shock, 
"Whoever is to attend to tho case should at once loosen 
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the clothing, and make a rapid examination to ascertain 
whether severe hiemorrhage exiata (which fortunately is 
not common in shock, owing to the feebleness of the circu- 
lation), or whether some other symptom may be present de- 
manding immediate attention, wtuch being promptly alle- 
viated, the patient should be carefully conveyed lo a place 
nearby, more suitable for the subsequent treatment. While 
being removed the head should be as low as or somewhat 
lower than the body, or the extremities may be slightly ele- 
vated, so as to favor the flow of blood toward the brain. If 
possible, four persons should be selected to carry the pa- 
tient, one for each extremity and the contiguoas portions 
of the body. If one or more of tbe hones of an extMmity 
have been broken, a temporary splint ought to be applied 
to prevent any movement of the fragments of bone at the 
seat of fracture during transportation, atid should be at- 
tended to as rapidly as possible, and before the man ia 
lifted from the ground. Arriving at the place selected, the 
clothing of the patient should be removed carefully, or cut 
away, if necessary, rather than have too much delay. Ho 
should then be placed in a worm bed, his head being stiU 
kept low. 

The treatment now consists in applying warmth to the 
surface of the body, and internal stimulation. Tlie first 
indication can be met by surrounding the patient with, 
bottles containing hot water, placing them about the 
amis and legs, inside the thighs, and under the arm-pits 
and about the body, but not about tbe head, as tbe heat 
might favor a subsequent congestion when, reaction oc^ 
curs; hot bricks, stones, plates, etc., will also answer ' 
purpose, diy heat being the easeulial element. It nmst be ra- 
membered that tbe sensibility of the patient is blunted, ai 
that the bottles or bricks may be so hot as to burn the skin 
and not inflict any pain. A hot plate, enveloped in a towel, 
may be placed over the region of the heart, and, when n 
usual vomiting occurs, mustard plasters applied over t 

Friction is a method of some value in exciting 
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tbe circulation, and should be resorted to wben heat can 
not ha supplied as indicated above. Tlie second indication 
^the use of internal stimulation — is of course governed by 
the condition of the patient. If able to swallow, he should 
be given about two teaspoonf uls of whisky or brandy, with 
a small amount of hot water, or. still better, hot milk ; this 
may be repeated every ten or fifteen minutes, until four or 
five doses have been taken, or reaction becomes apparent 
When the latter occure, the stimulant should be dimin- 
ished or discontinued, There are cases where a greater 
amount of liquor may be required, but it should be given 
with caution, as too much may produce undue vomiting 
and favor excessive reaction. If a number of large doses of 
aatimulaut have been given with no effect, it is evident that 
the stomach is unable to absorb the fluid, and its further 
administration by the mouth would be useless. A large 
number of persons suffering from shock are unable to 
swallow, as the result of extreme prostration ; this should 
be carefully ascertained before giving anything by the 
mouth, as strangulation may ensue, the fluid entering the 
larynx. In such cases a tablespoonful or more of liquor 
in half a cupful of warm milk or water can be intro- 
duced into the rectum (lower bowel) by a syringe, and 
may be repented about every fifteen or twenty minutes; 
also pint injections of water as hot as can be home by 
the hand. 

The value of the liquors depends upon the percentage of 
alcohol they contain, which in brandy and whisky is about 
forty to fifty per cent, and consequently more than in wines, 
whichconlain but from fifteen to thirty- five per cent. One 
half the amount of alcohol diluted as above would therefore 
be a substitute for the liquoi's. Beer and ale, containing 
only two or three per cent of alcohol, would be worse than 
useless, simply filling up the stomach, with no satiefactoiy 
results. A small amount of spirits of ammonia or ether, 
or about four or five drops of nitrite of amyl, on the hand 
or a handkerchief, and placed near the ^atwA!* ^rs*,\\aa. 
s decided stimulant effect Warm. \,ur^»\Aafex«i*ieS>-"'^ 
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and down the spine can be used with benefit, if it does not 
interfere with the treatment already begun. 

The usual and most effective method of introducing 
stimulants into the system, now employed by physicians, 
is by the hypodermic method, which consists of injecting" 
under the skin, with the hypodermic syringe, stimulants — 
brandy, whisky, or ammonia-water ; the amount so in- 
jected being generally from twenty drops to a teaspoonful 
of the undiluted stimulant, and is repeated as often as is 
indicated by the condition of the patient. 

Artificial respiration may be resorted to in desperate 
cases, but it is of doubtful value. When reaction has taken 
place, the stimulants are gradually diminished, and some 
form of nutriment may, if required, be administered; it 
must be given in small doses, and of such a character as to 
be readily absorbed. Warm beef -tea or milk, or an occa- 
sional sip of kumyss, will be sufficient for the time being. 

SYNCOPE— FAINTING. 

Syncope is a condition of suspended animation associ- 
ated with a gTeat diminution of blood in the brain and 
unconsciousness, and caused by sudden enfeeblement of 
the heart's action. 

Syncope may be the result of disease of the heart, 
haemorrhage, pain, excessive emotion, as grief, fear, and 
joy; tight lacing, certain drugs, indigestion, hunger, ex- 
haustion, and the hot and vitiated air of public assemblies, 
are also exciting causes of this condition. Before the stage 
of unconsciousness, the person affected experiences a weak 
and sinking feeling, associated with dizziness, dimness of 
vision, roaring in the ears. The face and extremities be- 
come pale, cold, and clammy. 

The stage of unconsciousness may last a few seconds or 
a number of hours; however, it usually extends over a 
period of but a few minutes, during which time the pulse 
is either very weak or lost, and the respirations are shal- 
low and sometimes apparently cease. 
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Fainting is of common occurrence and not usually- 
fatal . 

Treatment. — The treatment is very simple, and consists 
in stimulating the heart and circulation, and increasing 
the amount of blood in the brain. The patient should be 
laid down, with the head considerably lower tlian the body, 
to favor the flow of blood toward the brain. Fresh air is 
one of the essential elements in the treatment of fainting. 
All tight clothing, as collars, corsets, skirts, or trousers, 
should be at once loosened, and stimulation in some form 
begun. Smelling-salts, ammonia, and other stimulants 
may be poured on a handkerchief or the palm of the hand 
and given by inhalation, care being taken that none is 
dropped into the eyes, and that the remedy is not held too 
close to the nose or mouth, otherwise violent irritation of 
the air-passages may follow. The head and face may be 
bathed with an alcoholic solution, as camphor, bay-rum, 
cologne, or whisky, or friction can be applied to the limbs 
and over the heart. No attempt should be made to ad- 
minister stimulants by the mouth unless the patient is 
able to swallow. 

The means just described are usually sufficient to bring 
about reaction. In some cases, however, it will be neces- 
sary to resort to more active measures, such as the intro- 
duction of stimulants into the rectum or lower bowel, in 
the manner described in shock, or the inhalation of nitrite 
of amyl — about five drops on the palm of the hand or on 
a handkerchief — held to the nose of the patient, the appli- 
cation of mustard over the heart, or it may be necessary 
to employ artificial respiration. 

A person after recovery from an attack of syncope 
should be kept quiet until the action of the heart and cir- 
culation is properly strengthened. 

Syncope and shock are similar, and may be the result 
of the same cause ; however, in syncope the patient is un- 
conscious, while in shock he is more or less conscious. 
Shock usually follows a severe injury, whereas fainting 
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may follow a very trivial cause. Syncope differs from 
apoplexy in the following manner : In syncope, the face 
is pale, the pulse weak, and the respiration shallow, and 
the attack is generally of short duration ; while in apo- 
plexy the face is usually congested, the pulse is slow, full, 
and sometimes irregular, the arteries in the neck throb 
violently, and the breathing is noisy and labored or 
snoring (stertorous), and paralysis exists on one side of 
the body. 



CHAPTER XV. 



Concussion of tlie brain is a term applied to a shaking 
up or jarring of this organ. More or leas contusion of the 
cerebral tissue probably occurs in severe cases. This form 
of injury is the result of a fall or blow upon the head, 
or the shock may be transmitted upward through the 
spinal column, aa in jumping from a height, etc. The in- 
jured person may only be stunned or dizzy for a moment, 
with no loss of consciousness ; the face is usually pale, 
and more or less weakness and trembling of the limbs 
are present. These transient symptoms are generally fol- 
lowed by a rapid restoration to the normal condition ; 
although in apparently mild cases serious cerebral dis- 
turbance may subsequently occur — usually within a week. 
In severe cases there is partial stupor and a feeble pulse ; 
the pupils may be contracted or dilated, but generally 
react to light ; the surface of the body is cold, and rest- 
lessness and vomiting are usually present. As a rule, 
the breathing is natural. In grave cases the patient 
is in the condition of shock, which has already been de- 
scribed. There is one point connected with the shock 
following concussion of the brain which must be empha- 
sized, viz., that the reaction is usually excessive, being 
more pronounced than in shock following injuries of 
other parts of the body, and often terminates in inflam- 
mation of the brain. 

Treatment. — In mild cases the treatment consists in 
keeping the patient quiet, with a cooling application to the 
head. The more serious cases of concussion of the brain 
which assume the form of shock should receive the treat- 
ment appropriate to the latter atfection, particular atten- 
tion being paid to the extreme reaction that may occur. 
13 
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• 

For this reason, internal stimulants should not be given. 
Warmth to the extremities, and cold applied to the head, 
are also indicated. 

Rest and quietude must be insisted upon in all cases 
of concussion of the brain. 

COMPRESSION OF THE BRAIN. 

Compression of the brain commonly follows fracture 
of the skull, a portion of the broken bone being driven 
into the cerebral tissue and causing pressure. The lodg 
ment of a bullet, or cerebral haemorrhage, may also pix> 
duce this condition. It is often difficult to differentiate 
between concussion and compression of the brain. How. 
ever, in compression, the stupor is more profound, the 
pulse is slow, the pupils are dilated and do not respond to 
light, and the breathing stertorous, similar to that in 
apoplexy. There is more or less paralysis present, and 
convulsions may occur. 

Treatment. — Aside from keeping the patient quiet and 
applying cold in some form to the head, and preventing 
the administration of stimulants, very little can be done 
by an unprofessional i^erson, and the case should be placed 
in the hands of a surgeon as early as possible. If a wound 
is present, it should be protected by an antiseptic compress. 

APOPLEXY— STROKE OF PARALYSIS. 

Apoplexy is a sudden loss of consciousness associated 
with paralysis, and generally due to the failure of a certain 
portion of the brain to perform its function, as the result of 
pressure following the escape of blood (lunemorrhage) from 
a diseased cerebral vessel. Embolism, which is very similar 
to apoplexy in its manifestations, is caused by the plugging 
up of a large artery within the skull, which is followed 
by a loss of vitality and function of a portion of the brain. 

The paralysis is confined to one half of the body (hemi- 
plegia). For example, if the hjemorrhage is on the left 
side of the brain, the muscles of the corresponding" side of 
the face and of the right arm and leg are rendered power- 
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Tlie paralysis may sometimes affect the opposite 
Bide of the face. The paralysis occurriug on the opposite 
side of the body from the seat of pi'essui-e is due to the 
crossing of the nerves already referred to (see Nehves). 

The form of apoplexy caused by cerebral haimorrhage 
affects persons advanced in years. A jjerson may suffer 
from a number of attacks in quick succession, or at long 
intervals, or the first may prove fatal. The common be- 
lief that one dies during the third attack is unfounded. 
Apoplexy is apt to occur after a meal or during sleep. 

Although an apoplectic attack may be gradual, and 
preceded by pain in the head, nausea, confusion of thought 
and a slight convulsion, it is more commonly abrupt, and 
not preceded by any sign or symptom which indicates its 
approach. The subject usUiully falls to the ground as 
though struck down, although in some cases the attack is 
less sudden, and preceded by a sharp outcry. 

If unconsciousness does not occur immediately, it fol- 
lows in a very short time— within a few minutes. In this 
condition the patient can not bo aroused, which is an im- 
portant point in distinguishing this from some other affec- 
tions. The face becomes reddened or congested, and the 
pupils are usually dilated, but not always ; one may be 
dilated and the other remain in the normal condition or 
contracted. The respirations are slow, labored, and snor- 
ing (stertorous breathing), the cheeks being puffed out 
during expiration. The pulse, although generally slow, 
does not differ very much from that of health. Convul- 
sions and vomiting may occur. 

ApopIe;cy is often mistaken for intoxication — a very 
disagreeable and unfortunate error. It may also be mis- 
taken for opium-poisoning and epilepsy. 

It should be remembered that in intoxication, hemi- 
plegia does not exist ; the pulse is frequent, and the alcoholic 
odor of the breath is always present (this inay sometimes 
be present in apoplexy) ; also that vomiting is common, 
and the subject can be more or less aroused by pinching, 
douching with cold water, etc. 
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In opium-poLsoiimg there is an absence of hemiple^a, 

the respirations are very slow, sometimea beiug reduced 
U> four or five during the minute. The face is pale and 
the pupils are uniformly contracted. 

The absence of hemiplegia, the cnnrulsiTC movements, 
and foaming at the mouth, and the comparative short du- ' 
ration of thd attack, are usually aufflcient to distingiuBh 
epilepsy from apoplexy. 

If improvement does not follow an attack of apoplexy 
within ten or twelve hours, the case usually tei-minates 
fatally. 

Treatment.— The object of treatment is to arrest the 
further escape of blood within the skuU; consequently the 
head should be slightly elevated, and cracked ice or some 
other form of cold applied. The clothing about the neck 
and waist should be loosened. Internal stimulants, which 
t«nd to increase the hemorrhage, must not be used. If 
possible, warmth should be applied to the extremities. 
The further treatment must be indicated by the medical 
attendant. 

INTOXICATION. 

Intoxication is a condition of such common occurrence 
that a lengthened description would be unnecessary. The 
important element in the consideration of this subject ia 
to impress upon the reader the necessity of particularly 
distinguishing this condition from apoplexy, and has 
already been referred to in the article on tbe latter subject 
(see Apoplexy). If any doubt exists, tbe patient should 
he laid upon liis back, with the head slightly elevated, 
and all constriction about the neck and waist removed, 
and perfect quietude and rest maintained until tbe arrival 
of the medical attendant. 

Treatment.— The treatment of intoxication consists 
UBually of rest and quiet, Nature beins generally able to 
effect the desired result. If vomiting does not take place, 
mustard may be given to produce emesis (vomiting). In 
some cases it may be necessary to apply warmth to the 




eutremities and over the heart, also immonia or nitrite of 
amyl by inhalation, and rectal stimulation (coffee, etc.). 

EPILEPSY— EPILEPTIC FITS— FALLING -SICK: lESS. 

Epilepsy is an affection of the brain which, at variable 
intervals gives rise to an attack characterized by convul- 
sive movements and unconsciousness. 

Subjects of this disease are usually warned of the ap- 
proach of a paroxysm by certain sensations which imnio- 
diately precede the convulaion ; the premonitions, how- 
ever, are generally of very short duration. The attacks 
usually occur singly, although one may follow another 
in rapid succession. 

The person affected utters a sharp, piercing cry, and 
falls to the ground in an unconscious and helpless condi- 
tion, and is thus frequently seriously injured about the 
face. This is followed immediately by more or less rigid- 
ity, and a few moments later the convulsive movements 
commence. The eyes are usually opened and turned up- 
wai-d, the pupils being dilated. The face becomes livid 
and congested, the jaws are brought together with con- 
siderable force, and the t^mgiie is very commonly badly 
wounded by the teeth. There is consideiable foaming or 
frothing at the mouth. 

The paroxysm lasts but a few minutes, whon conscious- 
ness gradually returns, the patient being in a stupid and 
drowsy condition for a short time afterward. 

Malingerers and hysterical subjects who endeavor to 
simulate epilepsy do not bite their tongues, and usually 
select a convenient plaoo in which to fall. 

2Vea(meni.— The treatment of an epileptic attack con- 
sists in laying the patient on his ba<!k, loosening the cloth- 
ing, particularly about the neck, and preventing injui-y to 
the tongue by placing between the teeth a cork, piece of 
wood, or handkerchief-knot. The stupor that follows the 
convulsion requires no treatment, unless the patient is 
quite weak, when stimulants may be very cautiously given. 
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HYSTERU— HYSTERICS— HYSTERICAL ATTACK, 

Hysteria is a functional affection of the mind and nerv- 
ous system, occurring in paroxysms, usually affecting 
females, and characterized by temporary loss of wiU-power 
and considerable emotional display on the part of the one 
affected, who laughs and sobs immoderately, without any 
regard to the surroundings. 

Hysteria sometimes assumes a form which may be mis- 
taken for syncope, apoplexy, or epilepsy, according to the 
manifestations of the patient. 

Hysterical subjects should not be treated as malinger- 
ers ; the perverted condition of the nervous system leads 
them to believe that the illness assumed is real. One un- 
accustomed to obser^ang cases of hysteria maybe easily 
misled, therefore the following distinctive characteristics 
should be remembered. 

A case of hysteria may be distinguished from syn- 
cope in the following manner : In hysteria the extremi- 
ties and face are warm instead of cold, and the pulse is 
normal ; and when an effort is made to open the eyelids, it 
is met with considerable oijposition, which does not occur 
in unconsciousness. In the hysteria that simulates epi- 
lepsy the tongue is not injured, and, if the patient falls, a 
suitable place is selected for this i^urpose, in order to avoid 
injury. There is no frothing at the mouth in hysteria, 
unless produced by soap or other agents held in the 
mouth. 

Although hysteria may be associated with temporary 
paralysis and mistaken for apoplexy, it will be noticed 
that the facial muscles are not involved, and tliat the 
paralysis does not always affect one side of the body 
(hemiplegia), and there is no stertorous breathing and 
flapping of the cheeks, which are so prominent in apo- 
plexy. 

Treatment. — The best treatment for a case of hysteria 
is to let the patient alone. To sympathize with one in tliis 
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condition eimply prolongs the atfack aiui can do no good. 
JHrmnes on the part of the attendant, with an intiinatiou 
that the condition is fully understood, is generally all that 
is necessary. When considerable demon atration is made, 
it is a common pi-actico to douche the patient with cold 
water. If this method is used, it should be confined to the 
face ; pouring a large quantity of cold water indiscrimi- 
nately over a weak and delicate woman is not always fol' 
lowed by the most desirable results. 



The term heat-stroke ia now used to denote the serious 
tnanifestntions which sometimes follow exposure to intense 
heat. This condition may be due to the direct rays of the 
sun, or to a high temperature caused by solar or artificial 
heat. Those who are employed in hot and close apartr 
ments, whore the air is impure, as in mines and in the 
fire-rooma of steamers, are particularly liable to be affect- 
ed by heat-stroke from artificial heat. 

It is a fact worthy of notice that those who generally 
Buffer from this malady are either addicted to the use of 
stimulants op are in a weak or debilitated condition. 

Locality has considerable influence in causing sun- 
stroke, the vitiated air of the city in its hot summer 
months being particularly favorable to it. The high de- 
"p-ee of temperature which can ordinarily be borne by 
the body is mainly dependent upon the proper action of 
the sldD ; tlio large amount of perspiration being rapidly 
evaporated, conh the surface and indirectly the blood. 
Evaporation takes place more rapidly when the air is dry; 
consequentiy, heat-stroke is more frequent when the air is 
moist. The heavy woolen shirts worn by workmen in 
hot weather are cooler than those made of cotton, because 
the former increase the activity of the sweat-glands, and 
indirectly diminish the temperature of the body. 

Heat-stroke is not always developed abruptly, nor does 
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it ^nerally occur at the be^nning of a heated term, but 
usually after the hot weather has been persistent for two 
or three days. There are certain symptoms which indi- 
cate the approach of this affection and should be recog*- 
nized as a warning, viz. : an irritable and depressed con- 
dition ; headache, congestion of the eyes, and flushing of 
the face, and also a dryness of the skin and sometimes nau- 
sea. Unless the person affected seeks relief, the symptoms 
just enumerated are followed by those which are more 
serious, as delirium, convulsions, and unconsciousness. 
The temperature of the body sometimes rises to a great 
height, 108°-110° (normal temperature being 98^®). The 
pupils are generally dilated, although sometimes con- 
tracted. The x)ulse at first is strong and rapid, but subse- 
quently becomes weak. Death may occur suddenly in 
consequence of the action of the high temperature upon 
the nerve-centers, or, at a later period, as the result of ex- 
haustion. Quite a large percentage of those who recover 
from the ininicdiate effect of sunstroke subsequently suf- 
fer from some temporary or permanent afi'ection of the 
nervous system. 

Those who have been overcome by the heat are i)ecul- 
iarly susceptible to this element for some time afterward. 

Heat exhaustion is a mild type of tlie condition just 
described and is very common. The symptoms are usually 
dizziness or faintness, and often some nausea and weak- 
ness. These conditions, however, generally respond to 
simple treatment. 

Treatment of Heat-Stroke. — There are two impor- 
tant indications for treatment — reduction of temperature 
and the use of stimulants. The use of cold is regarded 
as the best method of meeting the first indication, and 
the manner of its application depends upon the facilities 
at hand. The patient should first be removed to a cooler 
spot if possible, or at least where shade can be secured, 
or, if a person succumbs in a place where the ventilation 
is defective (in addition to the heat), he should be carried 
to the fresh air. The treatment should be begun at once. 
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Efforts are often made first to remove the patient to his 
home, wMch invoivea the loss of considerable valuable 
lime and may still further exhaust him. The clothing 
about the neck and body must be either loosened or re- 
moved. Cold is particularly indicated in cases where there 
is great heat of the body, and delirium and convulsive 
movements are present. This meaos of reducing the tem- 
perature may be applied in the shape of cracked ice about 
the head and spine, or the use of cold water, by means of 
a sponge or by poming it fi-om a sprinlding-jret, or the 
patient's head maybe held under a pump; however, the 
best plan is to remove the clothing and sponge the head 
and body with cold water at frequent intervals. If the 
heat of the body is very great;, it may be necessary to wrap 
the patient in sheets wet with cold water. The sheets are 
to be kept wet by frequently pouring water over them 
while on the body, until consciousness returns or there is 
an evidence of marked diminution of temperature. After 
the cold has been discontinued, should serious symptoms, 
such as uucousciousnesa or the previoiis hig'h temx«rature 
recur, the cold application should again be employed. 

If there is, besides the great heat, evidence of serious 
depression, stimulants must be used while the cold is 
being' apphed. 

There are some cases of heat-stroke where stimulantB 
alone are indicat<?d, as when the signs of a high fever are 
absent and great depression is present. In these cases, in 
addition to the use of internal stimulation, the application 
of mustard over the heart and to the calves of the legs is 
indicated. 

The ti-eatmenl of heat exhaustion consists in rest, bath- 
ing the face with an alcoholic solution, or the internal use 
of a stimulant. 
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CHAPTER XVI. 

ASPHYXIA AND DROWNING. 

ASPHYXIA— SUFFOCATION. 

Asphyxia is a condition of unconsciousness due to a 
gi*eat diminution of oxygen in the blood, resulting" either 
from an obstruction to the passage of air to the lungs, op 
to the presence of poisonous gases which render the air 
unfit for respiration. Among the numerous causes of suf- 
focation are drowning, hanging, and obstruction in the 
respiratory tract, either by the lodgment of foreign bod- 
ies, or by certain maladies affecting this part, as croup. 
Asphyxia also follows the inhalation of the fumes of chai*- 
coal or coke, and the carbonic-acid gas contained in empty 
wells, caves, beer-vats, and mines ; in the latter situation 
• it is known as "choke-damp." Coal-gas from stoves, and 
illuminating and sewer gases, are fi equent causes of suf- 
focation. The appearance of a pei'scm suffering from as- 
phyxia is well marked. The face is of a dusky or purplish 
hue (showing deficient oxygenation of the blood), and swol- 
len. The respirations are extremely labored, and asnoci- 
ated with convulsive movements and delirium. If relief 
is not promptly at hand, these s;vTiiptoms are rapidly fol- 
lowed by unconsciousness and death. 

Treatment. — The treatment consists in removing the 
cause, in order that the lungs may be supplied with the 
proper amount of pure air, and restoring the different 
functions to their normal condition by stimulants and 
artificial respiration. (See Drowning.) 

Precautions. — In rescuing a person from an empty 
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well, care ahoulJ be taken that the mouth and nose of the 
person making the descent are protecled by holding against 
them a cloth saturated with water, or vinegar and water. 
A rope should ^Iso be tied around the waist of the rescuer, 
by which he can be broug-ht rapidly to the o[ien air. 
Matches should not be iguited while in the wel], nor should 
any artificial light be carried down ; for, while carbonic 
acid gas, which constitutes the bulk of poisonous gases in 
these receptacles, is not a support*)r of combustion, other 
gases may he present which are ignitible, and a serious ex- 
plosion would probably follow. Sewer-gases are often in- 
flammable, and illuminating gases always so. A light 
should never be taken into a cellar or any apartment 
where gas has escaped, until the room has been thoroughly 
ventilated by open windows and doors. 

It ia often necessary to enterenipty wells and cess-pools 
in order to examine or clean them. The carbonic acid which 
they contain,and which isheavjer than airand consequently 
settles to the bottom, should be stirred up and removed pre- 
vious to making any descent for examination. This may 
be done by free ventilation, and by pouring into the well 
large quantities of water or lime-water, or by lowering and 
quickly withdrawing an opened umbrella, or throwing 
down lighted papers and straw. Should the latter means be 
used, care should be taken not to remain near the opening, 
as gases may be present which are inflammable. Discharg- 
ing a gun into the reee|)UicIe oiay be employed for this pur- 
pose. It is also a good plan to lower a cat or a dog to the 
bottom of the excavation and allow it to remain there for a 
while to ascertain if the air at that imint is respirable. 

DROWNING. 

The asphyxia or suffocation that follows submersion is 
due to the fact that air ia prevented from reaching the 
lunga. More or less water is found in the air-passages, but 
not in such quantities as is generally supposed. In some 
cases very little if any water reaches these organs, on ac- 



172 PROMPT AID TO TUE ISJUKED. 

count of the rapid closure of the epiglottis. Water, how- 
ever, enters the stomach, and considerable is found n)ix(^ 
with mucus in the throat. Death is usually the i-esult 
of suffocation. However, in some cases it may be due 
to sudden heart-failure before the person sinks. When 
suth is the case the face of the drowned would be pale 
and flabby, and very little water and mucus would be 
found in the respiratory tract. There is & better chance 
of resuscitating one who sinks as the result of syncope 
than when, suli'ocated, as the demand for oxygen in the 
former is less thu" when asphyxiated by submersion. 

Persons who are submerged for four or live minutes or 
more are not usually restored to life; although nuiner- 
ons cases are recorded where reauscitation was effected 
after an interval of twenty minutes. In such cases it is 
supposed that syncope occurred, or, on account of the ex- 
isting excitement, an error was made in calculating the 
actual time of submersion. The action of the heart usually 
continues some little time after respiration ceases. 

Tbeatuent. — The treatinent consists first in re-estab- 
lishing respiration, then stimulating the action of the 
heart and circulation by the use of stimulants and warmth, 
friction, etc. When a person has been under water but a 
few moments, simple means may restore respiration, and 
should be first tried. 

The water, eand, and raucus should first be quickly 
removed from the mouth and nose, and the attendant 
sliould then carry his flng«r to the back or base of the 
patient's tongue, which must be pulled forward, thus en- 
abling the water and mucus in the throat and respiratory 
tract to escape, and also to favor the entrance of air into 
the lungs; while this is being done the patient should bo 
turned on his side (left, if possible), face downward, to 
favor the escape of water from the stomach and air pas- 
sages. He should then again be turned on his back, while 
the hands of the attendant are placed on tlie belly or ab- 
domen and pressure directed upward and inward toward 
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the diapliragm. This movement tends to stimulate respi- 
ration and should be repeated two or three times at inter- 
vals of two or three seconds. The mouth in the mean 
time should be kept open by a cork or piece ol wood, or a 
knot tied in a handkerchief, etc,, in order that the passa^ 
of air to the lungs should not be interfered with. Smell- 
ing-salta, ammonia, or two or three drops of nitrite of 
amyl, may be administered by inhalation, or the nose 
may be tickled with a feather or straw. When breathing 
commences and consciousness returns, the patient should 
be carefully divested of all wet clothing (if necessary, the 
clothing should be cut in order to asroid delay), well 
rubbed, and wrapped in warm covering, and stimulante 
given in the manner already described. (Shock.) 

If the simple measures just enumerated are pi-oductive 
of no good result after a short trial, artificial respiration 
should be at once resorted to. 

Three methods of artificial respiration are accepted as 
being particularly efflcient, viz., Sylvester's, HovMnfs. and 
ffaU's. The first (Sylvester's) is generally regarded as 
being the best. The methods of Sylvester and Howard 
may be performed by one [Jerson, which is an important 
consideration. 

Before artificial respiration is begun, the patient should 
be stripped to the waist, and the clothing around the latter 
part should be loosened so that the necessary manipula- 
tions of the chest may not be interfered with. 

Sylvester's Mkthod.— The water and mucus are sup- 
posed to have been removed from the interior of the body 
by the means above described. The patient is to be placed 
on his back, with a roll made of a coat or a shawl under 
the shoulders; the tongue should then be drawn forward 
and retained by a bandkercliief which is placed across the 
extended organ and carried iindor the chin, then crossed 
and tied at the back of the neck. An elastic band or 
small rubber tube or a suspender may be substituted for 
the same purpose. If no other means can be made avail- 
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able, a hat^ or scarf-pin may be thniKt vertically throug-h 
the end of the tongue without injury to this organ. The 
attendant should kneel at the head and grasp the elbows 
of the patient and draw them upwurd nutil the hands are 
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carried above the head and kept in this position until one, 
two, three, can be slowly counted (Pig. 80). This move- 
ment elevates the ribs, expands the chest, and creates a 
vacuum in the lungs into which the air rushes, or, in other 
words, the movement produces inspiration. The elbows 
are then slowly carried downward, placed by the side, and 




pressed inward against the chest, thereby diminishing the 
size of the latter and producitip expiration (Fig, 81). Theso 
movements should be repeated about fifteen times during 
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each minute for at least two hours, provided no signs of 
animation present themselves. 

Howard's method is divided into two parts. Part 
first consists in removing the water, etc., from the respira- 
■ lory tract and stomach, and is as follows : 

The patient should be placed face downward, with a 
pillow or roU of clothing under the pit of the stomach, the 
head resting on the forearm, which keeps the mouUi from 
the ground and renders traction on the tongue unnecessary. 
The attendant, standing over the drowned person, should 
then place his left hand on the lower and haclt part of the 
left aide of the chest, while the right hand is laid on the 




spmat column ahout on a hne or a btUe above the left 
hand firm pressure is then made by the operator throw- 
ing the weight of his bod^ forward on his hands this is 
to be continued while one two three are counted (slowlv), 
and ended with a push which helps to raise the operator 
to an upright position and forcibly espel the fluid. Tliese 
movements should be repeated two or three times if Quid 
oontiuueB to flow from the mouth (Fig. 8S). 
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Part Second -. Artificial Respiration.— The patient 
should now be turned on his back, face directly upward, 
with the roll placed under the shoulders; it should be made 
thick enough to allow the head and neck to be fully thrown 
back. The hands of the patient should be cariied above 
his head and tied with a handkerchief, suspenders, etc. 
The attendant should then kneel astride the patient's hips 
and place the palm of his open hands upon the lower 
part of the patient's chest with the thumbs at the lower 
border of the breast-bone, the fingers being applied to the 
spaces between the ribs, tho little finger being laid along 
the lower border of the ribs, in front. The hands are tlien 
pi-essed slowly and firmly upwaixl aiid inward toward the 
diaphragm or midriff, with the body of the operator 
thrown forward uDtil his face is nearly in contact with 
that of the patient. A sharp push in then matle upon the 
cheet, which helps to hiTJig the operator to an upright jiosi- 
tion. A rest of two or three seconds should then follow, 
and the movement repeated. Those ppocediii-es should be 
continued for about twu honr.s before being abandoned, 
unless the patient is sooner restored (Fig. 83). 




Hall's Method. — The drowned person should 
placed face downward, the head resting on his forearm 
with a. roll or pillow placed under the chest; he shouI4 
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then be turned on his side, an assistant supporting the 
head and keeping the mouth open ; after an interval of two 
or three seconds, the patient should again be placed face 
downward and allowed to remain in this position the same 
length of time. This operation should be repeated fifteen 
or sixteen times each minute, and continued (unless the 
patient recovers) for at least two hours (Figs. 84, 85). 




If, after using one of the above methods, evidence of 
recovery appears, such as an occasional gasp or muscular 
movement, the efforts to produce artificial respiration mu-st 
not be discontinued, but kept up until respiration ia fully 
established. All wet clothing should then be removed, 
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the patient rubbed dry. and if possible placed in bed where 
wannth and stimulants can be properly administered. A 
small amount of nourislinient, in Uie form of warm milk 
or beef-tea, should be given, and the patient kept quiet for 
two or three days. 
18 



CHAPTER XVII. 

UEDICATION. 

In poisoning or in other emergencies wliere tlie ser- 
vices of a physician are urgently needed but can not be 
secured, relief is often afforded, or life saved, by the 
prompt action of some one present who can intelligently 
administer medicinal agents. Therefore even a general 
knowledge of this subject may at any time prove of great 

Medicine is given by the mouth, under the skin, or by 
the rectum, the first being the method usually employed, 
although the action of a drug is much more rapid and 
effective when given benea.th the skin (hypodormically) ; 
besides, in some instances, it is impossible or impracticable 
to administer remedies by the mouth, for instance, when 
the patient is unconscious or when doubt exists as to the 
ability of the stomach to absorb them. Under these cir- 
cumstances the use of the hypodermic syringe is partic- 
ularly indicated, although it must not be forgotten that 
this procedure is not without an element of danger if pre- 
cautions are not taken to prevent it. Cleanliness should 
be observed to prevent contamination, as infection may 
be introduced into the system in this manner; besides, 
abscesses at the seat of injection sometimes occur even 
when care is used. Whatever agent is employed should 
, be thoroughly dissolved in fresh water received in a clean 
glass. After the solution is slowly drawn into the syringe 
the piston should be forced forward until a drop or two 
of the solution escapes fronj the point of the needle, indi- 
cating that the air has been ox2>elIed from the cylinder. 
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A common and favorite site for hypodermic injection is 
on the anterior part of the arm, between the bend of the 
elbow and shoulder, over the biceps nmscle. However, 
the injection may be given in tlie legs, back, or abdomen. 
The needle shoidd not be introduced at a right angle with 
the surface, but almost parallel with it, being pushed 
through a portion of integument raised by the thumb and 
forefinger of the opposite hand. 

The active principle or ulkaloid of a drug should be 
selected for hypodermic administration, inasmuch as mi- 
nute doses will produce the constitutional effect ; besides, 
its action is more rapid and effective. For example, 
morphine is an active principle, or alkaloid of opium, 
atropine of belladonna, and strychnine of nux-vomica. 
As little water as possible should be used in making the 
solution. Stimulants such as brandy and whisky in full 
strength are frequently used hypodermicaliy in collapse, etc. 
A medicine given hypodermicaliy should be from one 
third to one half loss than when given by the mouth. 
For instance, when introduced in this way one eighth of 
a grain of morphine will cause about the same effect as 
one fourth of a grain given by the mouth. 

The following medicinal agents are commonly found 
in mixtures given to allay pain or coughing, or to produce 
sleep, or in the form of tonics, and therefore frequently 
cause poisoning by improper administration, etc. The 
doses given are for an adult and for administration by 
tlie mouth. For children the amount should be dimin- 
ished according to age : 
Opium : 

Tincture (Inudanum), dose, 10 to 30 drops. 

Camphorated tincture (paregoric), Jobp, 3 to 3 feaBpoonlids. 

Morphine, the iiiiportaut active priutiiple or alkaloid, dose, 
* to t gr. 
Belladonna : 

Tincture, dose, 10 to 30 ilrops. 

Atropine, active principle or alkiiloid, dose, tin to Vff Sr. 
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Nttx-vomica : 

Tineturo, dose, 5 to 10 drops. 

Sttychnine, active principle or slkalniJ, dose b'o t.o ^ gr. 
Arsenic : 

Fowkr's solution, dose 3 to 10 drops. 

Arsenioos acid, dosti, ^ to ^ gc. 

Antipyrin, antifebriii, and otlier similar agents, known 
as coal-tar products, are frequently used witliout the ad- 
vice of a physician ; it must bo remembered that compara- 
tively small doses not infrequently cause serious depres- 
sioa of the heart. 

Bromide of soda, or bromide of potash, dose ten to 
thirty grains, or even in larger doses. Bromide prepara- 
tions are frequently used to allay nervousness, produce 
sleep, etc., and may be regarded as oomparatively safe, 
as enormous doses have been taken without a fatal result 

Chloral (hydrate of chloral), dose, five to tea grains ; 
Jailer doses are commonly taken to cause sleep, but it is 
not unattended with danger. 

In the treatment of poisoning (see next chapter) opium, 
belladonna, and imx vomica are frequently referred to as 
antidotes ; it must be understood that this refei-s to the 
most available and effective preparations of the drug. 
For instance, if opium is mentioned, it is understood that 
it can be given in the form of the powder (dose, one grain — 
not commonly used), the tincture, camphorated tincture, 
or the most important active principle, morphine, the 
physiological effect of all being practically the same. The 
condition of the patient should rather decide which prep- 
aration shall be given, provided a choice can be made. 
However, in poisoning, or in intense pain, the use of the 
active principle or alkaloid of the drug, and the hypoder- 
mic method of administration, are manifestly preferable. 

In tlie use of certain drugs, such as opium and bella- 
donna, etc.. it must be undei-stood that a cumulative effect 
may be produced, and therefore, when they are used as an 
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antidote in poisoning or to allay pain, the dose should, not 
be repeated more than once, after an interval of half an 
hour or an liour, and then not given again tor a much 
longer period, six to eight hours, unless so adrised by a 
physician. This should be particularly observed when 
atropine is used for opium poisoning or vice versa. 

The use of the rectum for the administration of drugs 
and nourishment is to be considered when other means 
are not available or practicable. Whatever is given in 
this way should be well diluted (about a cupful at each 
injection). The solution should be warmed and as bland 
aa possible. Wlien medicine is given in this manner, it 
should be at least one third more than when taken by the 
mouth. If time permits, medicine may be administered 
by the rectum in the form of suppositories, which are 
little cone- or cartridge-shaped bodies prepared by drug- 
gists, composed of cocoa butter, containing tbe medicine. 
These, if introduced sufficiently far up, rapidly melt and 
are absorbed. Solutions containing medicine or nourish- 
ment in the form of tepid milk, or both together, may 
be introduced into the rectum by a common Davidson or 
rectal syringe ; care should be taken that the air in the 
Byriuge is expelled before the nozzle is introduced. 



CHAPTER XVIII. 
POISOXS AJVD POISOmNS. 

Cbktain aeents which are invaluable in the treatment 
of the Kick and injured become deadly poisons when im- 
properly used. Tills may be the result either of accidents, 
errors in administration, or attempts at self-destruction. 

Poisons may be divided into narcotics and irrilxtnts. 
Some of the ii-ritiints are exceedingly destructive to tlie 
tissues with which they come in contact, and are known 
as corrosire poisous. 

Narcotics are employed in the practice of medicine to 
produce a soothing effect or sleep. WLeii these drugs 
are taken in poisonous doses, they are followed by symp- 
toms which in a general way are common to all of this 
class, and by which they can be recognized in cases of 
poisoning, viz., delirium, stupor, insensibility, and sterto- 
rous breathing. Narcotics cause very little, if any, local 
irritation. 

Irritants are used medicinally both for a constitutional 
and local effect. Their poisonous action is particnlarly 
noticeable by the local irritation they produce. Great 
destruction of the tissues with which they come in contact 
follows the use of the corrosives. Tliis is markedly ap- 
parent about the lips, mouth, and throat. Intense abdomi- 
nal pain, associated with vomiting and purging, and also 
shock, are more or less constant. 

Tebatment of Poisoning.— The treatment of poison- 
ing is both local and conrtitntional. 

The local treatment consists in preventing the further 
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absorption and irritating effect of the poison by retoov- 
ing' it from th.e stumacli by the use of emetics und. the 
h-pump. Bemedies are also used which in a 
e i«ud<3r the operation of the poison harmless (an- 
tidotes). 

The constitutional treatment is directed toward an- 
tagonizing the action of the poison, and stimulating the 
patient 

Agents which directly counteract the local and consti- 
tutional effect of a jKiisou are known as antidotes: for ex- 
ample, when an a/;idis taken in a poisonouH dose, an alkali, 
such as soda, is given as the antidote; or, when opium is 
the poison introduced, belladonna is administered as one 
of the physiological antidotes. These examples demon- 
strate local and constitutional antidotes. 

Local Treatment. —Emetics.— Under this heading 
may be included the introduction of the forefinger or a 
feather into the throat, and by passing either backward as 
far as possible can he employed to induce vomiting {eme- 
sis). This means may also be used to stimulate the action 
of emetics which have been given internally. 

Mustard. — One tablespoonful added to half a pint of 
tepid water. Mustard is a stimulant emetic, and very valu- 
able in narcotic poisoning. 

Chloride of Sodivm (common salt). — Two tahlespoon- 
fuls added to half a pint of tepid water. Not very certain 
as an emetic, but generally on hand. 

Ai Mm.— Tablespoonful in half a pint of tepid water. 
Rather a feeble emetic. 

Sulphate of Zinc (white vitriol|.— Twenty to tliirty 
grains in half a glass of water. Very efficient and safe. 
One of the best emetics. 

ipecac. ^Thirty grains of the powder or two table- 
spoonfuls of the wine or sirup of ipecac; the latter prepa- 
ration is apt to be found in the house. 

Ca/rhtmate of Ammonia. — Thirty grains in half a glass 
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Sulphate of Copper (blue vitriol, blue-stone).— Five to 
ten graina in half a glaas of water. 

The dose recommended of each of tlie above emetics is 
for adults, the amount should be pi-oportionately small for 
children. 

The contents of the stomach may be removed by si- 
phonago. This method is effective, and can be carried out 
without much trouble, and is performed as follows : One 
end ot a small rubber tube about six feet long, after being: 
oiled, is passed into the stomach. This procedure requires 
considerable care, as the tube may be introduced into the 
air-passage by mistake, instead of into the ossophagus : for 
this reason the tongue should be depressed and the end of 
the tube carried backward as far as possible and then down- 
ward. After this has been accomplished, the end project- 
ing from the mouth is raised and a funnel attached, through 
which tepid water (about two or three pints) should be 
poured into the stomach. The upper end of the tube 
(still raised) should be pinched between the thumb and 
finger, and in this condition lowered below the level of 
the stomach. When the thumb and finger are removed, 
the water held in tlie tube acts as a siphon, and the con- 
tents of the stomach are withdrawn, provided the poison- 
ing does not occur soon aft«r a meal. This operation may 
be repeated a number of times, until the poison has been 
removed. It is always best, particularly in cases of sui- 
cide, to place a cork, or, still better, a spool of thread, as a 
gag between the teeth, to prevent the tube from being bit- 
ten in two. 

The use of a stomach-tube is not indicated when the 
poisoning is due to corrosives, as the mucous membrane 
is greatly swollen, and the introduction of the tube is 
productive of great pain and danger of laceration of the 
soft tissues. The ordinary fountain syringe, which ia 
found in almost every house, is an excellent instrument 
for washing out the stomach. The rubber or metal end 
being cut off, the tube can be introduced. The attached 
fountain makes the use of !i funnel unnecessary. 
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CONBTlTirriONAL Teeatmeht.— The constitutional anti- 
dotes will be referred to with the special poisons. Stimu- 
lants are indicated to overcome the depressing action of 
the different poisons, particularly tlie narcotics, and may 
be administered by the mouth (if the patient can swallow), 
provided the poisoning is not due to corrosives, or by 
the rectum (lower bowel), by inhalation, op by hypo- 
dermic injection. The stimulants administered are those 
ordinarily used, and in addition strong coffee ; the latter 
is of great value in narcotic poisoniug, and it may be 
given iu the same manner as other stimulants, either by 
the mouth or rectum. Alcoholic stimulants should not 
be given in opium poisoning. When stimulants are given 
by the rectum, the amount should be considerably larger 
than when given by the mouth, and they should be diluted 
with sufficient warm water or milk to make a cupful. 
Ammonia and nitrite of antyl can be given by inhala- 
tion ; they should always be administered by dropping a 
sufficient amount on a handketVhief or the palm of the 
hand. The bottle should never be held to the nose, as the 
contents might be spilled into the mouth or nasal cavity 
Stimulants should he given by inhalation with gi'eat cau- 
tion, where corrosive poisons have been taken, as they 
are liable to irritate still more the inflamed membrane. 
Nitrite of amyl, which is given by inhalation, is a power- 
ful heart stimulant, but should be used with care and in 
small amounts — three to five drops. This remedy is now 
obtained in small glass capsules, which contain about 
five drops, and are broken when the nitrite of amyl is 
needed. Strychnine, particularly by hypodermic admin- 
istration, is a valuable stimulant. 

Tlie following list of narcotics and irritants comprises 
those which are commonly the cause of poisoning. 

NARCOTICa 

AOONITB. — (Monk's-hood, wolfs-bane.) The tincture 
has the appearance of sherry wine, for which it Uap. Wsim. 
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mistaken. Aconite is commonly found in fever-mixtures, 
neiu^gia "cures," liniments and ointment^ and is excectd- 
ingly poisonouB. 

Symptoms. — Great prostration ; tingling of the lips, 
mouth and throat, and extremities — the latter become 
numb; slow and weak pulse; shallow respiration; the 
mind ia generally clear ; convulsions may sometimes occur. 

Treatment. — Emetics ; free use of stimulants ; warmth 
to extremities ; twenty drops of tincture of belladonna, re- 
peated (once) in half an hour ; mustard over heart and 
calves of legs ; artificial respiration. 

Alcohol. — Acute poisoning is very uncommon. A 
large ara.ount is sometimes taken for a wager, or by one 
unaccustomed to its use. 

Sympto7na.—(&e« Intoxication.) 

Tveatment. — Evacuate stomach if possible. Keep the 
patient aroused by pinching, slapping with wet towel, or 
hot and cold douches to head and spine; coffee in large 
amount by stomach or rectum ; inhalation of ammonia, 
and artificial respiration ; strychnine. 

Bklladonk A. —(Deadly night-shade.) Contained in 
cough-mixtures, etc., liniments, ointments, and plasters. 
jKropine, the active principle of belladonna, is commonly 
found in eye medicaments. Poisoning sometimes follows 
the use of an external application containing either bell*- 
donna or atropine, it being absorbed through the unbroken 

Symptoms. — Headache; intense dryness of mucous 
membrane of mouth, throat, and nasal cavity ; inability to 
swallow ; eyes brilliant (belladonna is often used for this 
purpose) ; pupttg dilated ; face usually flushed ; delirium 
and stupor, or convulsions. Pulse accelerated. 

Treatment. — (Belkdontia and atropine.) Emetics! 
opium, repeated (once) in half an hour; stimulants; 
warmth to extremities ; artificial respiratio 

Camphor— Usually taken in the form of a tincture 
('spirits), or the gum. 



^ 



i 



POISONS AND POISONING. Ig-J 

S'ywipfowis.— Characteristic odor ; surface of body cold 
and clammy; disturbances of vision; noise in ears; de- 
lirium and convulsions. 

Treatment. — Emetics ; stimulants ; warmth to extremi- 
ties ; hot and cold douches. 

Hydrate op Chloral.— (Chloral.) Odor similar to 
bananas* or pears. Chloral is often an ingredient in sleep- 
ing potions, cough mixture, and liniments. 

Symptom.8.-^¥a.c% congested ; weak pulse ; labored res- 
pirations, stertorous breathing; stupor and unconscious- 
ness, sometimes convulsions. 

Treatment. — Stimulants,includingstrychnine;warmtli 
to extremities, coffee by rectum ; mustard over heart and 
calves of' legs; artificial respiration. An emetic maybe 
given, if the patient is seen immediately after a poisonous 
dose has been taken. 

Chloroform.— When poisoning is caused by inhala- 
tion, the patient's tongue should be drawn forward and 
artificial respiration performed; hot and cold douches; 
also friction ; plenty of fresh air ; the patient's head 
should be low, or it may be allowed to drop down, the 
body being elevated by carrying the legs over the shoul- 
der of the attendant. 

When poisoning follows the internal use of chloro- 
form, large doses of bicarbonate of soda in water should 
be given internally, in addition to other means of resusi^i- 
tation. 

Digitalis. — (Purple foxglove,) Generally given for 
heart maladies. 

Symptoms. — Purging and vomiting; great pain in ab- 
domen ; face pale ; pupils dilated ; skin cold and clammy ; 
pulse feeble and slow ; great depression ; gasping respira- 
tion ; delirium, and convulsions. 

Treatment. — Emetics (only in case one large dose of 
digitalis has been swallowed) ; about twenty grains of 
tannin in solution, or whife-oak bark, or strong tea, re- 
peated ; mustard, especially over the heart, and the calves 
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of the legs, and stimulants iotematly. The patient should 
be kept in the recumbent position for some time after the 
serious symptoms have ceased. 

FUNOr. — Poisonous mushrooms. 

Symptoms. — Golic; vomiting and purging; dilated 
pupils ; extreme muscular weakness ; mental escitemenl. 
Symptoms usually occur within an hour. 

TreatTnent. — Emetics ; castor-oil ; stimulants ; heat. 
Belladonna, repeated once. "It is always dan^rous to 
warm up a dish containing mushrooms." (Murrel.) 

The treatment of mushroom-poisoning is applicable to 
poisoning by eating mussels. 

Hydrocyanic Acid.— (Prussic acid.) The dilute acid 
is the form in which this poison is generally used, and is 
a colorieas fluid. Prussic acid is one of the deadliest 
poisons known. The poisonous symptoms begin almost 
immediately. 

SymptoTna. — Great and sudden prostration, or uncon- 
sciousness and slow pulse ; surface cold and clammy ; pu- 
pils dilated; eyes iixed ; blueness of face, locked jaws; 
gasping respiration and convulsions. Death may occur 
almost immediately. 

3>c<((mBni.— Dilatory treatment is of no avail in poi- 
soning by this agent; whatever is to be done must be 
done at once ; no time should be lost in trying to give 
emetics, or use the stomach-pump ; stimulants should be 
given freely ; flapping with wet towel ; hot and cold 
douches ; artificial respiration. In poisoning by this dru^, 
stimulants should be given by hypodermic injection, 
particularly strychnine ; brandy or whisky, or ammonia- 
wat«r {not spirits), introduced into the calf of the leg, 
and repeated in five minutes; inhalations of nitrite of 

The symptoms of poisoning which may occur after 
cyanide of potassium, peach-pita, and bitter almonds have 
been taken internally are dependent upon the presence of 
prussic acid, and should be treated accordingly. 
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Opium. — The preparations generally used are morphine 
(the active principle of opium), tincture of opium (lauda- 
num), camphorated tincture of opium (pai'egoric), Mc- 
Munn'H elixir, codeine, and narceine. Opium is an active 
ingredient in many preparations, particularly sedative and 
cough mixtures, soothing syrups for children, and numer- 
ous patent medicines. 

Symptoms.— UsuaXlj begin with more or less mental ex- 
citement, followed by great depression, headache, sensation 
of weight in the limbs, an irresistible desire to sleep, which 
soon deepens into a stupor ; the pupils are contracted and 
the respirations are greatly diminished in number, some- 
times to four or five a minute, and the akin is cold and 
clammy and the face pale. Convulsions sometimes occur. 

TreatniBni. — Emetics ; cold and hot douches alternately 
to head, face, and spine ; flapping with wet towel ; strong 
coffee by mouth or rectum. Wines and liquors must not 
be given. Belladonna repeated (once) in fifteen minutes. 
Artilicial respiration for two or three hours ; inhalation of 
oxygen. The patient should he carefully watched for 
some time after the dangerous symptoms have subsided. 

IRRITANTS. 

Arsenic. — This agent is used medicinally, generally 
in the form of Fowler's solution and arsenious acid ; it is 
also contained in rat-pastes, fly and vei-inin killers, and is 
employed to a large extent iii the arts, for coloring flowers, 
wall-paper, stuffing birds, etc. Realgar is a red, and Orpi- 
nient, or King's yellow, is a yellow ]>reparation of arsenic. 
Araenite of copper (Paris green, or Scheele's green) is com- 
monly taken by suicides. 

Symptoms.— Intense burning pain in pit of stomach ; 
faintuess and depression ; vomiting and purging ; vomited 
matter streaked with blood ; sensation of constriction in 
throat. Abdomen tender and painful ; skin cold and 
clammy. If Paris green has been taken, the green color is 
generally apparent about the mouth, hands, or clothing. 
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Treatment. — Emetics; large draughts of hot, greasy 
water, or salt and water ; dialyzed or tincture of iron in 
solution; a lai^e amount of magnesia may be given; or 
lime which may be scraped from the walls or ceiling, 
white crayons, looth powders, etc. ; castor-oil ; sweet-oil, 
or equal parts of sweet-oil and lime-water, or lime-water 
alone ; raw eggs ; milk ; stimulants (well diluted if given 
by the mouth), preferably by hypodermic administration ; 
opium to allay the pain. 

Canthakides.— {Spanish fly.) 

Symptoms. — Burning sensation in mouth and throat ; 
violent pain aud sorenesa in abdomen ; vomiting and 
purging-, vomited matter containing- streaks of blood ; great 
irritation of urinary organs and passage of bloody urine ; 
delirium and convulsions. 

Treatment. — Emetics, raw eggs, aweet-oil, milk, opium. 
Stimulants; heat; poulticea over abdomen. 

CoppBB, Sulphate of (blue vitriol, blue-stone), op 
Bubacetate of copper (verdigris), is aometimea the cause of 
poisouiug, although copper-poisoniug is more frequently 
due to substances which ha-ye been cooked in copper ves- 
sels, which is an unsafe method of preparing food. 

Symptoms. — Vomiting and purging ; griping pain in 
abdomen ; metallic taste in mouth : great thirst and weak- 
ness ; labored respirations and rapid pulse ; dimness of 
vision ; and sometimes couvnlsions. 

Treatment. — Emetics, if vomiting has not occurred. 
Copious draughts of warm water ; raw eggs ; milk ; stimu- 
lants ; opium. 

Choton-Oil. — Has been mistaken for castoiMjil. 

Symptoms. — Vomiting ; purging ; violent pain in ab- 
domen ; great depression ; skin cold and clammy. 

Treatment — Emetics, if vomiting has not occurred. 
Raw eggs ; stimulants : spirits of camphor, ten drops in 
water every five minutes until five or six doses have been 
taken ; opium by mouth, or J grain of morphine hypo- 
dermically. 
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loDlMB. — As generally used is in the form of the tinct- 
ure — a, dark reddish fluid. 

Symptoms.— Greai local irritation and pain; the mu- 
cous membraDe of the mouth is discolored yellow ; vomitr 
iiig and purging, the vomited matter having a bluish color, 
an the result of the admixture of the iodine and starchy 
matter of the food (iodide of starch). Blue color also no- 
ticed when vomited mattera come in contact witli starched 
articles of clothing. 

Treatment. — Free use of starch, then emetics, raw eggs, 
chalk, magnesia, and Btimulants. 

Stkyohnine. — (The active principle of nux-vomica). 

Symptoms. — An irritable condition of the muscular 
system, and twitchinga and discomfort, soon followed, usu- 
ally within less than an hour, by severe convulsions, which 
occur at intervals of two mimites to half an hour. The 
contractions of the powerful muscles of the back cause the 
body to assume the form of a. bow, the patient resting on 
the head and heels (opiathotonoa) ; great pain is present 
as the result of the intense muscular contraction. The 
mind is usually clear. The respiratory muscles are promi- 
nently involved in this affection, and death by asphyxia, 
as the result of rigidity of these muscles, may follow, or 
death may occur later, as the result of exhaustion. 

Strychnine-poisoning can only be mistaken for tetanus 
(locked-jaw). The distinction is to be made as follows : In 
strychnine-poisoning the attack is sudden ; there is gener- 
ally evidence of poison having been taken, and no injury 
has been received. In tetanus, the development of the dis~ 
ease is more gradual ; no poison has been taken, but some 
form of injury is present. In strychnine-poisoning the 
miiscles of the jaw are only slightly affected, if at all, but 
the upper extremities are always involved; while in teta- 
nus, the rigidity of the muscles of the jaws (locked-jaw) is 
the first and prominent syniptora, and continues to the end, 
the upper extremities are only affected in the severe cases, 
and then only shghUy. In strychnine-poisoning, the dura- 
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tion of the attack covers but a few hours, wliile in IctanuK 
a number of days may be involved. 

Treatment— Th^. stomach-tube can only be used if the 
patient is seen immediately after the poison is taken, as 
the convulsive movements prevent the introduction of 
the tube. Tannic acid, followed by an emetic ; then lar^e 
doses of bromide of sodium or potassium (thirty grains in 
solution), repeated every hour until three or four doses 
have been taken, together with nitrite of amyl ; opium ; 
artificial respiration may also be called for. 

Phosphorus. — Poisoning frequently occurs as the re- 
sult of sucking or swallowing the heads of matches. This 
substance is also contained in " rat-pastes." 

Symptoms. — Vomiting and purging; vomit«d matter 
has a garlicky odor, and is luminous in the dark. Intense 
pain in abdomen. 

Treatment. — Emetics, sulphate of copper preferably ; 
free use of magnesia; French turpentine, given in an alco- 
holic or alkaline solution, half teaspoouful every half- 
hour, until a number of doses have been taken (five or 
six) ; also two or three grains of sulphate of copper as an 
antidote every five minutes ; white of egg : opium. 

Taetar Emetic— (Antimony, or Stibium.) 

Symptoma. — Vomiting and purging; vomited matter 
contains streaks of blood ; skin cold and clammy ; collapse. 

Treatment. — Warm water ; mixtures of tannic acid ; ' 
white-oak bark ; also strong tea ; stimulants, and warojth ; 
opium. ^ 

ZiMC— The sulphate or chloride is generally used. The | 
chloride is far more danR^rous and corrosive. 

Symptoma.~Fa.in and vomiting, with great depression, 
and, if the chloride has been taken, the mucous membrane 
of the mouth is inflamed. 

Treatment. — Large quantities of bicarbonate of soda 
(batting-powder) or carbonate of polash in solution ; milk; 
eggs ; mixtures of tannic acid or strong tea, or oak-bark; 
opium. 
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Acids. — Sulphuric (oil of vitriol) ; muriatic (spirit of 
Bait) ; nitric (aquafortis) ; acetic ; carbolic, and oxalic acids. 

Symptoms.--~M.\u:ous membrane of lips, mouth, and 
throat greatly inflamed and swollen, with more or less de- 
struction of the tissue, and symptoms of shock. When 
taken in a concentrated form, muriatic and sulphuric 
acids discolor the lips and mouth black, while nitric acid 
stains these tissues yellow; when oxalic and carbolic 
acids have been taken, the meuibrane has a whitish ap- 
pearance. 

Treatment. — For sulphuric, muriatic, nitric, and acetic 
acids; immediate use of alkalies, as mixtures of soda, pot- 
ash, magnesia, chalk, white crayous, lime, soap-suds, or 
tooth-powder (chalk) ; raw eggs, milk, oil. Rectal stimu- 
lation for shock. 

Oxalic Acid. — la sometimes mistaken for Epsom salts. 
Is used for cleaning kitchen boilers, etc., and sometimes 
introduced accidentally into food. 

Symptoms. — Same as other corrosive poisons. 

Trea fff>en(.— Magnesia or lime in some form should be 
administered — the tatter may be scraped from tlie wall or 
ceiling — while crayons ; tooth-powders, etc. Soda, potash, 
and ammonia should not bo used. Castor-oil or sweet-oil 
should be administered by tho mouth, and hypodermic or 
rectal stimulation resorted to. Poisoning by salts of lemon 
and sorrel, which are derivatives of oxalic acid, should be 
treated as above. 

Carbolic Acid, Creasote (Phenol). 

iSj/mp/oms.— Same as other corrosives, also character- 
istic odor is present; urine small in amount and of smoky 

Treatment. — Alkalies, particularly sulphate of mag- 
nesia (Epsom salts) or sulphate of soda (Glauber's salts) 
given in large doses ; raw eggs ; castor-oil, and sweet-oil. 
Emetic if necessary, 
14 
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Corrosive Sublimate. — (Bichloride of mercury.) Used 
largely as a diaiofectant, aud to preserve apecimetiB, etc. 

Symptoms. — Similar to those of arsenical poisoning'. 
"Vomiting and purging; intense pain in abdomen ; mem- 
brane of mouth aud tongue wbite and shriveled ; nietalJic 
taste in mouth. 

Treatment. — Emetics, if vomiting is not present. White 
of egg in large amount ; milk or mucilage in abundance ; 
flour and water or arrowroot or barley-water; chlorate of 
potash. Stimulants by hypodermic or rectal administration. 

Alkalies. — Caustic potash and soda ; pearlash ; strong 
solution of ammonia. 

£rj/i»pioms.— Similar to poisoning by corrosive acids. 
Intense swelling aud inflammation of lips and mouth. 

TTeatment. — The treatment consists in the administra- 
tions of acids — vinegar, lemon or orange juice, hard cider ; 
also acetic, nitric, muriatic, and sulphuric acids largely 
'diluted; raw e^a; olive-oil; mi lit ; arrowroot, and bar- 
ley-wat«r. Stimulants by hypodermic or rectal adminis- 
tration. Opium may be given to allay pain. 

Coal-Gas, Sj/mp(o)»is,— Headache, giddiness, or un- 
consciousness; labored respiration; pupils generally di- 
lated. 

Treainien(.— Fresh air; oxygen; artificial respiration ; 
stimulants. 

Poison Ivy or Oak. Symptoma. — A vesicular erup- 
tion of a brownish-red color appears ; this may be associ- 
ated with the formation of large blebs or blisters ; tiie skia 
becomea very red, swollen, hot, and irritable, witli intense 
burning and itching. 

Treatment— As the poison is due to a volatile acid, an 
alkaline application is indicated ; for this purpose a solu- 
tion of baking soda or saleratus may be used, or, still 
better, strong aoap-suds. Later, an application of a solu- 
tion of the acetate, or "sugar" of lead, thirty to sixty 
•grains to a pint of water, is beneficial. Dry starch ' ' ' 
over the affected part is also used at this stage. 
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THE COXVCLSIONS OF CHILDSES. 
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Convulsions affecting chiltiren are of common occur- 
rence, but do not carry with them the gravity which is 
associated with a like affection in adults. The convulsions 
are often the result of trivial causes, as indigestion, teeth- 
worms, etc. They may sometimes, however, usher in 
Dus affections, as scarlatina (scarlet fever). At the 
a of the convulsion the thumbs are carried across the 
palm of the hand ; the eyes are set and turned upward; 
then suddenly the patient becomes rigid, with some con- 
traction of the facial muscles ; the face and lips become 
dusky, as the result of considerable interference with 
respiration. This rigidity lasts hut a few momente, and 
s generally followed hy a stupor, which often terminates 
n a natural sleep and recovery. 

Treatment. — The head should he enveloped in a cloth 
wet with cold water, and the child at once placed in a hot 
bath (about 100"). A tahlespoonful of mustard may be 
added to the water, the efficiency of the hath being there- 
by increased. The child should remain in the hath about 
two or three minutes, and should be again immersed if 
the convulsion is repeated, 

TETANUS— LOCKED-JAW 
Tetanus is a disease characterized hy spasmodic rigidity 
of the voluntary muscles, and is sometimes the result of a 
wound of the foot or hand, made by a blunt or jagged im- 
plement, as a rusty nail. Tetanus may also follow bums. 
Cases of the disease are not frequent. An interval of from 
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five to fifteen daya generally follows the reception of tbe 
injury before the symptonia become apparent. 

The first well-murked aj'mptoina of the diseaBe are pain 
anil stifi'tiess about the neck and jawB, which is commonly 
mistaken for rheuruatism. This increases in severity, and 
the muscles of mastication become involved and the pa- 
tient is unable to open his mouth (trismus). The naine 
by which the disease is commonly known (locked-jaw) is 
due to this fact. The rigidity about the neck soon extends 
to other portions of the body. The strong: muscles of the 
back being so forcibly contracted, the body is bent in the 
shape of a bow and rests on the head and heels (opisthot- 
onos). The upper extreniities are but slightly alfected in 
mild cases. The contraction of the facial muscles elevates 
the corners of the mouth, and produces a characteristic ap- 
pearance known aa risus sardonicus, or canine laugh. This 
affection is usually followed by a fatal result 

Tetanus is to be distinguished from strychnine-poison- 
ing. (See Sthychnink-Poiboning.) 

3Veci (men (.^Medicine is of very little use in tetanus ; 
however, large doses of bromide of potassium (thirty to 
forty grains) may be given with safety three or four times 
daily). The value of tetanus antitoxin as a relief for this 
condition is now being exhaustively investigated. Oper- 
ative measures are sometimes undertaken by the surgeon. 
The patient's strength should be kept up as well as possible 
by nourishment, such as milk, beef -tea, and kumyas, which 
may he carefully poured into the mouth between the teeth 
and cheeks ; in this way it reaches the stomach. Excite- 
ment of all kinds should be avoided. 



Eye. — Foreign bodies in the eye usually consist of 
cinders, sand, dust, and minute scales of iron. The latter 
have become a frequent source of annoyance since the ele- 
vated railroads have been in operation. 
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Treatment. — The foreign bodies just described are 
usually lodged about the center and under surface of the 
upper lid, and are often washed out of the eye by the 
increased flow of tears which follows their introduction. 
If the foreign body still reniaiiiB lodged, the upper lid 
should be gently pulled away from the eye with the thumb 
and finger, and carried downward and pressed against 
the lower lid, to which the particle may be transferred. 
Should this not be successful, the upper lid may be turned 
upward and folded on itself over a pencil, when the foreign 
body can generally be seen and removed by lightly touch- 
ing it with a small fold of a clean handkerchief or other 
similar substance. The opei^tion of evorsion, or turning 
the lid upward, usually requires considerable practice be- 
fore it can be done dexterously. The lower edge of the 
upper lid should be carried away from the eye and some- 
what upward by seizing the lid with the thunib and fore- 
finger of the left hand— the operator standing in front of 
the patient — while with the tip of the ludex-fitiger of the 
other hand, or the shaft of a lead-pencil, the center of the 
lid is pressed downward, and the inner surface is exposed. 
The particles of ii-on already referred to, and also some 
other foreign bodies, have sharp cutting edges, and often 
penetrate the eyeball, usually over the pupil, and can 
not be dislodged by the ordinary process. All unskillful 
manipulation, and also the common practice of rubbing 
the eye. press the substance still deeper into the structures. 
This condition should, if possible, be attended to by a sur- 
geon. The pain and reddened condition of the eye may 
be relieved by applications of warm water, tea, or rose- 
water, or two or three drops of a four-per-cent solution of 
cocaine dropped in the inner corner of the eye. 

Ear. — Greater danger, probably, results from the un- 
skillful, unnecessary, and rough manipulation, in eases 
where foreign bodies have been introduced into the ear, 
than froui the presence of the article itself. A foreign 
body, even of large size, which does not cause immediate 
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pain and distress, may remain in the ear for some time 
without causing any serious result. It can, at least, re- 
main until removed in a proper manner by a surgeon. 
Only the simplest and gentlest measures should be em- 
ployed by a non-medical person. Among the foreig-n 
bodies which are found in the ear are insects, bugs, peas, 
beans, pebbles, cherry-pits, and shoe-buttons. Children 
commonly introduce the latter articles into their own ears 
or the ears of playmates. It is well to be reasonably cer- 
tain that a foreign body exists in the ear before an attempt 
is made to dislodge it. 

Treatment. — Bugs and insects are readily removed by 
carefully syringing the atfected ear with warm water; 
or, if a syringe can not be procured, then water can be 
poured into the ear. This procedure either drowns the 
insect or drives it out, and is so uniformly successful and 
simple that it is regarded as the best treatment for this 
purpose. Another method, which is commonly employed, 
consists in applying a piece of cotton saturated with salt 
water or vinegar to the ear, and when the cotton is re- 
moved, after an interval of a few minutes, the insect is 
usually found attached to it. Gentle syringing may also 
be employed to remove other foreign bodies from the ear ; 
exception should, however, he made when the substance 
is likely to be increased in size by the use of water, as 
peas and beans. Tooth-picks, button-hooks, and other 
similar instruments, should never be used ; for when they 
are employed, the foroio^n body is almost always pushed 
further into the canal, and its subsequent extraction by 
the surgeon made more difficult, besides the (Irnrn of the 
ear is very liable to be perforated, or other unpleasant 
accidents ensue. 

Nose. — Foreic^n bodies are often inserted into the nose 
by children and insane perscms, or as the result of accident. 
The article introduced may be small and not particularly 
irritating, aiid may remain in the nasal cavity for a long 
time before its presence is known. 
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Treatment. ^Ticiiling the opposite nostri] with a 
feather until sueeKiuy; is induced, is very often all that is 
necessary, particularly if the foreign body hait recently 
been inserted. If some such simple procedure just de- 
scribed is not followed by the desired result, the case 
should be seen as early as possible by a surgeon. 

Larynx.— Foreign bodies may enter the larynx during 
a tit of laughing, or when a sudden act of inspiration is 
made; this occasionally occurs while eating. A piece of 
meat is often a cause of strangulation. The obstruction to 
the entrance of air into the lungs is immediately followed 
by a violent paroxysm of coughing, which usually expels 
the foreign body ; if not dislodged, evidences of suffocation 
immediately follow. The face becomes congested and the 
eyes protrude ; the inspirations are gasping in character, 
and the patient makes frantiu efforts tor i-elief. The sub- 
stance eausiug the obstruction is usually in such a position 
that some air reaches the lungs. 

Treatment. — The nearest surgeon should at once be 
sent for, and always informed as to tlie character of the 
case, in order that he may bring with him the instruments 
necessary for an operation, which usually consists of an 
external opening into the windpipe. In the mean time 
the subject should he slapped violently on the upper por- 
tion of tlie back between the shoulder-blades, particularly 
at the moment of coughing. If this is not successful, in- 
vert thebody— that is, hold the patient by his feet with the 
head down— and again slap the back. This should at once 
be discontinued if it increases the distress. If the accident 
occurs during a meal, the finger should be passed into the 
throat, with a possibility of dislodging the piece of meat 
or whatever may cause the niiscliiof. 

If the patient becomes unconscious from the consequent 
asphyxia, artificial respiration should be employed until 
the surgeon arrives. Fresh air, or the use of oxygen con- 
tained in cylinders, is of value in the treatment 

Phaeyfx.— The local distress caused by foreign bodies 
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in the pharynx — which usually consist of articles of food, 
coins, fish-bones, pins, needles, false teeth — depends upon 
their size, which, if large, produce more or less pressure 
over or upon the air-passage, together with symptoms sim- 
ilar to those of forei^^n bodies in the larynx ; or, if sharp- 
pointed, the article may cause great pain and irritation. 

Treatment.— Foreigu bodies in the pharynx are often 
removed by acta of vomiting or coughing ; if not so ex- 
pelled, an examination of the throat should be made, and, 
jf possible, the substance removed ; if this can not be done, 
and the foreign body is not too lat^e or sharp, it may be 
pushed downward into the stomach. A fish-bone, pin, or 
needle is almost always found sticking into the mucous 
membrane, and care should be observed, while trying to 
remove it, that it is not forced still further into the tissues. 

Children often swallow coins, buttons, etc., and some- 
times substances of very large bulk. When this occurs, 
emetics and cathartics should not be given. Emetics are 
objectionable, because it is safer to have the foreign body 
pass downward through the alimentary tract. lostancea 
have occurred where coins, etc., have been brought up by 
the use of emetics and have entered the air-passages before 
they could be expelled from the mouth. Cathartics should 
not be used, for the reason that they irritate the intestinal 
tract without doing any good. The child should receive 
the usual food, with the addition of wheat or rye flour in 
the form of a gruel; this material adheres to the foreign 
body, and prevents it from irritating the canal on its way 
down. After a foreign body, such as is usually swallowed, 
reaches the stomach, it is rarely followed by a serious result 

The passages from the bowel should always be carefully 
examined for the substance, which usually makes its ap- 
pearance within three days. Tlie medical attendant must 
be at once informed if the child becomes restless or fever- 
ish, or ia affected with pain. 
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The following very valuable remarks, in regard to foot- 
soreness, are made by Prof. Parkes {Purkes' " Manual of 
Hygieoe ") : 

" Foot-soreness is generally a great trouble, and fre- 
quently arises from faulty boots, undue pressure, chafing, 
riding of the toes from narrow soles, etc. Rubbing the 
feet with tallow or oil, or fat of any kind, before marching, 
is a common remedy, A good plan is to dip the feet in 
very hot water before starting, for a minute or two ; wipe 
them quite dry, then rub them with soap (soft soap is the 
best) till there is a lather ; then put on the stockings. At 
the end of the day, if the feet are sore, they should be 
wiped with a wet cloth, and rubbed with tallow and spirits 
mixed in Uie palm of the hand (G-alton). Pedestriuns fre- 
quently use hot salt and water at night, and udd a little 
alum. Sometimes the soreness is owing simply to bad 
stockings ; this is easily remedied. Stockings should be 
frequently washed, then greased. Some of the Gennan 
troops use no stockings, but rags folded smooth over 
the feet 

" Very often the soreness is owing to neglected corns, 
bunions, or in-growing nails. If blisters form on the feet, 
the men should be directed not to open them during the 
march, but at the end of that time to draw a needle and 
thread through ; the fluid gradually oozes out. 

" All foot-sore men should be ordered to report them- 

A powder comjtosed of salicylic acid three parts, starch 
ten parts, and talc eighty-seven parts, may be dusted over 
the feet daily, or every two or three days. 



Chafing is particularly common among soldiers, and 
is generally due either to the friction caused by badly 
fitting clothes or where surfaces of tiie skin rub together, 
as the inside of the thigh, or at the flexures or bendings of 
the different joints of the body. 
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Treatment. — The cause of irritation should be re- 
moved if possible, and the affected parts washed with cold 
water, dried thoroughly, and then dusted with fuller's 
earth, bismuth, lycopodium, oxide of zinc, starch, oatmeal, 
or flour. Fuller's earth is superior to the others men- 
tioned for this purpose; equal parts of lycopodiunn and 
talc is excellent to prevent chafing ; flour and starch are 
apt to become sour, and increase the local irritation. 

Unless the affection is promptly attended to, inflamma- 
tion of the skin may follow, which requires rest together 
with active and sometimes prolonged treatment 



CHAPTER XX. 

STOIENE. 

The Hubject of hygiene, which relates to the care and 
preservation of health and prevention of disease, may very 
propevly he introduced by indicating in a general way the 
manner in which the body should be cared for. In order 
to intelligently understand this matter, a general knowl- 
edge of anatomy and physiology is necessary. 

It will be Been that the skin is an exceedingly active 
organ, conatantlv throwing off the perspiration, which 
contains considerable waste matter; in addition, the seba- 
ceous follicles supply an oily substance for lubrication; 
these, with the worn-out, scaly, or superficial layer of the 
akin, produce a large amount of effete or decomposed ma- 
terial, which, if not promptly removed, embarrasses the 
function of this organ and favors the formation of un- 
pleasant odors. It will thus be appreciated that cleanli- 
ness is essential to health. 

Baths. — Considerable has been written upon the sub- 
ject of baths, and numerous and complicated methods have 
been advocated. These in a great measure are luxuries, 
and are not necessary to the well-being of the body. A 
cold bath upon rising, the water to he applied by the hand 
and followed by moderate friction, is, as a rule, sutflcient 
to keep the skin projioply cleansed and stimulated. This 
applies to healthy adults, and is not recommended for 
children and old jieople. In the latter subjects a warm 
bath at bedtime, two or thr*K? times weekly, will suffice. 
Plunging into a tub of cold water, particularly in the. 
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winter time, is of questionable value, and can only be done 
with safety by the atronge&t. If the desired effect is ob- 
tained, tlie use of cold watei" should be promptly followed 
by a glow or reaction. 

Warm baths during the day should be followed by the 
application of cold water, which renders a jwrson leaa sus- 
ceptible to exposure. The temperature of a bath can be 
changed without any ill effects. Batbs (except those upon 
rising in the morning) should not be taken just before 
or after a meal. Cold baths should not be taken when 
hungry or fatigued. 

Warm baths. are soothing, and allay nervous irrita- 
bility. 

While Russian and Turkish batba are often valuable 
for therapeutical purposes and as extreme cleansing agents, 
they are rather sources of pleasure, and are not essential 
to the welfare of the skin. Sea-bathing is usually over- 
done, and often followed by unsatisfactory results. Per- 
sons suffering from head and chest affections should not go 
into the sea. Adults should not remain in the surf longer 
than fifteen or twenty minutes, and children and old and 
delicate subjects even less. Noon is perhaps the best time 
of day for sea-bathing, and the bath should not be taken 
close to meal-time. The bather should not wait to oool 
off, but plunge in at once and immerse the whole body; 
■when warm, a person can better stand the shock of the 
cold water. After the bath the body sboul<^, be quickly 
dried, and a brisk walk taken. 

The addition of alcohol, cologne, ammonia, etc., make 
the bath particularly pleasant and stimulating. The effect, 
however, is local, aa the skin has very little if any absorb- 
ent power. The different nutritive and medicinal baths 
given with this end in view are practically worthless. 
Shipwj«eked persons and those who are in the water a 
good portion of the time require less drink, not because 
the skin absorbs water, hut because the long-continued 
contact of the water lessens the activity of tlie sweat 
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glands, and consequently leas water is thrown off from 
the body. When a daily bath is taken, unless the weather 
ia very warm, soap is unnecessary, except to apply to those 
portions of the body which ai-e exposed and where sur- 
faces are in contact with each other. Too much soap re- 
moves the oily substances and renders the skin dry and 
harsh. Soldiers and others who are moving about and 
can not enjoy a regular bath should, if possible, bathe the 
portions ofthe body just referred to. 

Special care should he given to the feet, not only as a 
matter of cleanliness, but to aid the proper locomotion. 
An ingrowing nail or neglected com often renders a sol- 
dier unflt. for duty. The feet should be bathed morning 
and evening ; the nails frequently trimmed — not too close, 
as this causes the toes to become clubbed. Corns should 
be soaked in warm wattr aud scraped, not cut. 

The mouth and teeth should be cleaned twice daily 
with a soft brush ; good soap may be used for this pur- 
pose. ThLs procedure removes particles of food, etc., helps 
to preserve the teeth, and prevents oftentimes an unpleas- 
ant breath. 

Dandruff is the scaly layer of the scalp; the excess can 
generally be removed by brushing ; a fine comb should 
not be used. The scalp can occasionally be washed with 
warm water and soap or borax, and afterward washed with 
cold water. Too much soap or cosmetic changes the color 
of the hair. Inferior soap frequently irritates the skin, 
and should not be used. 

Clothing. — It ia generally accepted that woolen is the 
best material for clothing of all kinds. Its hygroscopic 
properties — i. e., the pwwer which it posBOsses for absorb- 
ing water and its action as a nonconductor — make it par- 
ticularly valuable for the above named purpose. As a 
nonconductor it does not transmit the sun's rays iu warm 
weather nor the body heat in winter. The latter heat is 
in a Rreat measure regulated by the perspiration, which is 
readily absorbed by wool, and helps to cool the surface 
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during a high temperature. Cotton and linen, being* good 
conductors, transmit the sun's rays and also the warmth 
of the body. The chilly and clammy feeling which is 
often experienced when cotton is worn next the skin does 
not occur when the material is woolen. For this reason 
the latter is particularly indicated for wear by those who 
are subject to chest affections, rheumatism, etc. When it 
is necessary that the surface of the body should be kept 
uniformly warm, woolen should be worn at night as Tvell 
as during the day. A common prejudice exists against 
the use of woolen as underwear, the objection being that 
it irritates the skin. At the present day woolen under- 
garments may be procured almost as soft as silk, and very 
thin. Silk as an article of clothing for underwear stands 
next to wool in value, linen and cotton last. 

More or less cotton is generally found in woolen goods. 
If the amount is small, it does not materially interfere 
with the properties of the wool, and helps to prevent the 
excessive shrinking which would otherwise take place. 
Besides, 25 or 80 per cent of cotton renders the garment 
more serviceable. The shrinking may be in a measure 
controlled if the garments are soaked and stirred in hot 
soap-suds and transferred to cold water (to remove soap) 
without wringing. 

Woolen stockings are often objectionable, because the 
leather foot-wear, being also a bad conductor, keeps the feet 
tender, moist, and ott'onsive. The popular notion that red 
woolen flannel is superior to the undyed is fallacious. 
This material is disagreeable, as the dye increases the ab- 
sorption of offensive odors. 

Head- wear should be worn as little as possible. It 
should be easy fitting, light in weiglit, and ventilated. 
Baldness frequently follows a disregard of these rules. 

Comforters and other articles worn about the neck, ex- 
cept on special occasions, are to be condemned ; tliey keep 
the skin moist and tender. 

A number of coverings of clothing is warmer than 
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one of equal tliickness, due to the air between the several 
garoients. 

Leather clothing is a bad conductor, and very wami, 
but should only be worn in extremely cold, dry, or windy 
weatber. 

Rubber clothing prevents proper evaporation and keeps 
the hiMly and underwear luoisit, and should be worn only 
in wet weather and when other protection is not available. 

Ordinary garments can be transformed into fairly 
good waterproof material in one of tlie following ways : 

1. Moisten the cloth on the wrong side with a weak 
solution of iainglaas, and when dry further moisten with 
an infusion of nutgall. 

2. Moisten the cloth on the wrong side with a solution 
of soap, and when dry with a solution of alum. 

3. Thoroughly rub the wrong side of the cloth with 
pure beeswax until it presents an even gray appearance ; a 
hot iron is then to be passed over it, and the cloth brushed 
while still warm. 

Shoes should be made with broad soles, not too thick, 
to prevent the proper bending of the feet. Boots or shoes 
should never be worn on alternate feet. Boots sweat the 
legs, and should be worn only when necessary. 

Parke's water-proof dressing is a very valuable prepara- 
tion, and is made as follows : Dissolve carefully with heat 
half a pound of shoemaker's dubbing in half a pint of 
liuseed-oil and half a pint of solution of India-rubber, and 
use on boots and shoes every two or three months. 

Tight lacing, garters, and straps about the waist should 
be avoided; the latter is said to favor the formation of 
hernia or ruptura 

Food. — The function of food has been likened to the 
fuel which supplies the engine, but, aside from supplying 
material which keeijs the different functions of the body 
in activity, it furnishes material for new tissue to supply 
the waste which is constantly going on. Food may be 
divided into organic and inorg;anic substances. 



20S PROMPT AID TO THE ISJORED. 

An organic substance is one which supplies the body 
mth nourishment, heat, and. motion, and forms new tissue 
to replace that which is worn out. In performing- this it 
loses its identity, and when eliminated from the body is in 
the form of waste tissue. 

Organic substances are divided into organic nitrogeti- 
ized and organic non-nitrog-enized. 

Organic nitrogenized matter or albuminous material 
contains nitrogen, and is the most important of all foods. 
It i-ebuilds worn-out tissue, supplies motion, strength, and 
nourishment. The white of egg, caseine of milk, and 
gluten of flour are examples of this ciasa. 

The organic non -nitrogenized substances, esamplea of 
which are starches and sugars (carbohydrates) and fats 
(hydrocarbons), are necessary to sustain proper nutrition, 
supply heat as the result of oxidation, protect the deeper 
structure, and give symmetry to the body. Recent investi- 
gators have shown that the non-nitrogenized substances 
have considerable to do with the production of force or 
energy in addition to their other functions. 

It will thus be understood why an athlete chooses a 
diet composed principally of organic niti-ogenized food, 
which forms muscles without materially increasing the 
body weight. 

Inorganic substances are those which are taken into the 
Bystem, perform a definite function, and are then removed 
from the body unchanged. Water and salt are examples of 
this class. Water exists in every tissue of the body, and is 
essential to their integrity. In cholera, where the water is 
rapidly removed, the body has a shrunken and pinched ap- 
pearance, the features in some cases being unrecognizable. 
Salt is necessary to the proper interchange of nutrition. 
When deprived of this substance the body rapidly suffera. 

All tissues of the body are constantly undergoing phys- 
iological change, and for this the food we eat must contain 
the different materials above enumerated. This is imp^i^ 
tive, and has been couflrmed by numerous experiments. 
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Ordinary articles of food contain 50 to 60 per cent of 
water. It ia generally accepted that a diet should contain 
one part of nitrogen (contained in organic nitrogenized 
matter) and twelve to fifteen parts of carbon {found in 
organic uon-nitrogenized food). Parke states that a man 
in good health and doing a good day's work niust have 
about two thirds of an ounce of nitrogen and eight to 
twelve ounces of carbon. 

The following interesting facts are given by Dr. Wil- 
son : One ounce of albuminous njaterial (organic nitro- 
genized) contains 70 grains of nitrogen and 212 grains of 
carbon ; one ounce of the fat (liyl'tic'-rbon) contains 336 
grains of carbon ; one ounce of the starches and sugars 
(carbohydrates) contains 190 grains of carboiL 

With these facts in view, a proper diet can be easily 
selected from the following table of Dr. Letheby, which 
includes the ordinary articles of food (uncooked) ; 20 per 
cent should be deducted for bone, and the si 
for cooking; 





OBtl 


^r" 




OKAIH PIB 


'^Plitpeas.. 

ndian meal 

larley meal 


3^ 
3,016 
3,563 
3,693 
3,700 
3,831 
!,fl75 
3,660 
3,738 

420 
508 
5S4 
3,955 
3,393 
387 
154 
438 


ISO 
68 
86 

lie 

136 

91 
68 

13 
14 
14 
12 

'44 
13 
43 


Now milk 

Skim cheese 

Cheddar cheese.. 
Bullock's liver... 


"■5^ 
1,949 
3.344 

934 
1,900 
1,854 
4,113 
5,987 
6,436 

871 
1.435 
5,456 
4,710 
4,819 
4,585 
6,466 
3,944 

374 


483 
306 












taker's bread.... 
■earl barley 


Fat pork 

Dry bacon 

Green baton 

Whitefiah 

Ked herring..... 
Dripping 


106 
95 










Oreen vegetables. 










Salt butter 

Fresh butter.... 














Beer and porter . 




Skimmed milk. . . 
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The following table ia given by Dr. Dalton, A man 


in good health, taking active exercise in the open air and 


restricted to a diet of bread, butter, and /resh meat, with 


water and coffee for driuk, consumes in one day : 


Meat, 16 ounuefi. 


Bread, 19 ounces. 


Butter or fat, 3-5 ounces. 


Water. 54 ounces. 


Climate has considerable to do with the formation of 


the quantity and quality of the dietary. This ia well 


marked in the arctic ref,'ions, where an enormous quantity 


of fat la consumed, thus furmsliing, besides food, heat and 


protection. 




Table trom "HjBicDD," Nottor and Firth, ISTO. 
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Water 


Pro- 


Fats. 


Car- 


Salto. 




15-40 

IS'OO 
11-30 
U-70 
73-00 
75 00 
49-10 
53-30 
87-00 

8-00 
30 'BU 
40-00 
I3-0U 

8-00 
17-00 
17-00 
89-00 

m-r,n 

87-80 
41-00 
36-00 
48-00 


0-80 
900 
13-70 
7-40 
21-00 
15-00 
29-60 
38-30 
1-50 
15-60 
8-00 
8-00 

a-00 

1-00 

"voo 

3-00 
5-00 
l-0( 
38-00 
31-00 
33-00 


73-66 
2-00 
1-10 
6-00 
8-40 
0-30 

14-00 

'is 

1-50 
85-00 
90-00 
BO-W 
74-00 
3-00 
0-60 
0-3( 
23-00 
28-50 
9-00 


83-5 



71-00 
75-80 

10-56 
73-40 
00-00 
49-30 

■5-56 
7-80 

10-00 
1-00 

■7-66 


0-30 
3-00 
8-00 
1-00 
1-00 
1-60 
31-10 
4-00 
1-00 
1-70 
1-50 

1-au 

1-00 
1-00 
3-00 
8-00 
1-50 
1-20 
1-00 
7-00 
4-60 

1 




Barley irieal (de Chamnont) 


Beef, best riuftlltj {KOnig) 


BL-er.saii.eii .'.:'.".::\\ 


Beuf, ciriied or Chicago (Parkes). . 








Batter, Euglish fresh (Bell) 




Butter, hiehly salted (Bell) 


Cabbnge, Brussels sprouts 






Cheese, poor quality (Bell) 



Pr,^ Car- 

Water ^^ Fate, bohj- Salta. 



Cruujn (Letheby) 

Eel (KOiiig) 

Kgffs 

KUTi, salmoii (KSiiig) 

Fish, Bola (KOnig) 

Pisli, herrings fresh (Konig) 

Flour, wheaten lino 

Flour, wheatea avemge 

Ooose (KBnig) 

Horae-flesh (KSnig) 

Lentils 

Macaroni (KBnig) 

Maise (Pozziali) 

Margarine 

Milk, average cow's 

Milk, Devon prosflrvod (BIyth) . . . 

Milk, average town 

Milk. Gondenseil English (Bell). . . 
Milk, uoudonBed Swiss, sweetenud. 
Milk, condensed Swiss, unsweeb^iii'. 

Mutton, or^nary , , , , 

Oat meal 

Parsnips (Parkes) 

Pork' (Ka'nig)! '.WW-WW .'.'.'.'.'.'.'. 
Potatoes 



200 
0-70 
0-80 
0-50 

1-00 



0-70 
OTO 
0-70 
3-00 



n (KOnig) . , 



"PraUidti" which appean in the ithove tuble cei'eiH t< 



Milk contains tlie essential elements necessary to a 
varied diet, and is the sole nourishment during infiiiicy 
and the principal article of diet during the first five or six 
years of life, and even later. Milk is capable of auatainiug 
life and health indefinitely in an adult. The different 
forms of aliment, however, may after childhood be ad- 
vantageously taken in a more coodeused form, as milk 
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CDutaina about 86 per cent of water. The specific gravity 
of good milk is between 1,017 and 1,036. Tliere should be 
10 or 12 per cent by volume of cream. When used for in- 
fants under six months of age the milk should be diluted 
with 25 to 100 per cent of water, and the addition of a 
email amount of sugar and cream. Milk is highly absorb- 
ent, and rapidily becomes tainted in an impure atmos- 
phere. When the purity of milk is questioned, or during 
the presence of cholera, typhoid fever, diphtheria, etc., it 
should be boiled (313° Fahrenheit). If this is properly car- 
ried out, the infectious germs which it may contain will be 
destroyed. However, aa boiling more or less impairs the 
value of milk as an article of nutrition, it is better under 
ordinary circumstances for infant feeding to depend on 
Pasteurization for safety. In this process the iniJk is sub- 
jected to a temperature of 156° Fahrenheit tor a half or 
three-quartei-s of an hour. While this greatly diminishes 
the danger of impure milk, it does not interfere so materi- 
ally with its normal constituents. 

The most careful attention should be given to the fre- 
quent cleaning and sterilization of cans and other recep- 
tacles for milk. Indifference to this important detail is a 
common means by which infectious diseases ai'e trans- 
mitted. 

Both brown bread and eggs represent a varied diet, and 
are very nutritious. Fresh eggs, when held to the light, 
are more transparent in the center, and stale ones at the 
ends. In a solution of one part of salt and ten of water 
good eggs sink and bad ones float. 

Of the meats, beef has the greatest nutritive value, and 
can be taken indefinitely without becoming unpalatable. 

Peas and beans are exceedingly nourishing. White 
bread is also of great value as an article of diet, particu- 
larly so when combined with milk. Sour bread may be 
utilized for food by toasting, as heat volatilizes the acid. 

Cheese is rich in nitrogen, but hard to keep, and decays 
rapidly. Beef extracts and juices are very inferior to 
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meats. They may be used as nutrients and atimulants for 
a short time ; they do not, however, supply tissue waste. 

Potatoes are very rich in starch, contain a large amount 
of water, and vegetable acids. 

Fresh fruits and vegetables are of great value ; they 
assist in regulating the assimilative process, and act as a 
stimulus to the gastro-inteatinal apparatus. They contain 
a large amount of vegetable acids. 

Seorbutua or " scurvy," an exceedingly disagreeable 
and oftentimes fatal disease, is generally attributed to the 
absence from the diet of potatoes and other vegetables and 
fresh fruit which contain acids. The disease is more com- 
monly seen among sailors wlio are many days in transit, 
and who are deprived of the above articles of food and 
reHtricted to a diet of salt meats. This disease comes on 
slowly, with a feeling of general debility and mental 
apathy, with a pale yellowish tint of skin, and insomnia ; 
tiie gums become soft, and bleed ; the breath has a fetid 
odor. There are also pains in the legs which may simulate 
rheumatism, great pi'oatration, haemorrhage from different 
portions of the body, diarrhcea, and often some chest affec- 
tion is present. The treatment, if it can be promptly car. 
ried out, is very effective ; it consists mainly in supply- 
ing the needed dietary articles, combined witli tonics, et«. 
Tlie articles of food which are used as a preventive as 
well as ID the treatment of this disease are known as " an- 
tiscorbutics," and comprise fresh fruits, potatoes, onions, 
cranberries, pickled cabbage, lime and lemon juice, cheap 
light wines and beers ; raw walrus meat is highly recom- 
mended. As potatoes contain a certain amount of vege- 
table acids, they are regarded as antiscorbutics. Sugar, 
raisins, currants, yellow mustard, cresses, dandelions, and 
all varieties of cactus are said to be good. Pemmican, a 
mixture of dried meat pulverized and mixed with fat, is 
generally found among the stores of an arctic explorer. 

It is of great importance to bear in mind that the pre- 
vention of scurvy is far mure important than its treat- 
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nient, inasmuch as those affected with this disease are at 
the time of its appearauce usually where tliey aro unable 
to secure proper treatmeuL Therefore, those whc 
. template being a loug time away from centers fvhere 
proper food cau be secured, should be very imreful to 
provide themselves with such supplies as are known to 
prevent the appearance of this disease ; these can uow be 
secured in a compact form prepared for transportation 
and change of climate. 

A " ration " represents the daily allowance of food for 
one person. 

Wafer.— An adult requires about 70 to 100 ounces of 
water daily : 20 to 30 ounces of this is contained in the food. 

Horses and cattle need about six gallons daily. 

The water-supply is derived from rain-water, spnngs, 
rivers, lakes, wells, etc. 

Spriugs are the outlets of undergronnd water, and, as a 
rule, give a pure and sparkling stream, the character of 
which is determined by the composition of the bed from 
which it is collected. As the rain-water, which contains 
considerable carbonic acid, passes Ihroug-h tlie ground, 
more or leas change takes place, dependent upon the qual- 
ity of the strata beneath. Spring-water is frequently rich 
in the salts of lime and magnesia. The presence of these 
salts in large quantities make insoluble compounds with 
soap, and give to water which contains them the name of 
"hard water." Mineral springs are caused by the chem- 
ical change which takes place under the surface. 

Rain-water, if collected in the country and upon a 
proper receiver, is pure, whereas, if collected in cities or 
towns is suspicious, as the air in the vicinity of these 
places contains large quantities of organic and other mat- 
ter which is injurious. Rain-water for drijiking purposeB 
should not be collected upon the roofs of houses unless 
specially prepared ; neither are the ordinary wooden cis- 
terns the proper receptacles for rain-water used for drink- 
ing; for this purpose they should be made of stone, slate, 
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or other similar Bubstances. For immediate use or in 
emergencies rain-water may be coUoct«d upon pieces of 
canvas and other material capable of holding watfir. Rain- 
water contains a comparatively small amount of the lime 
and magnesia salts, and is consequently " soft water." 

The value and safety of river-water for drinking pmv 
poses depends upon its proximity to cities and large towns 
and the sewerage therefrom, which is a source of con- 
tamination ; however, considerable of this matter is de- 
stroyed by the oxidation combined with the constant mo- 
tion which is present. The numerous fresh-water plante 
also cause the destruction of organic matter. River-water 
may be classed as a " soft water." 

Lake-water, although apparently stagnant, contains 
agents which keep up a more or less constant motion. 
Among these are the numerous springs which are found 
in the bottom of the lakes. Considerable of the organic 
matter present is oxidized by the sunlight and air, and the 
tranquillity of the water allows a large amount of the 
organic matter to be precipitated. The vegetable growth 
in lakes also acts as purifiers, consequently water taken 
from a large lake should be pure; however, water from 
small lakes or ponds should not be used for drink. 

Deep wells in the country and small towns constitute 
the uaaal means of securing drinking-water in these 
places. 

Well-water contains considerable lime and magnesia, 
and is consequently more or less. hard. While deep wells 
in the country and small towns represent probably the 
best means of securing a good and wholesome drinking- 
water, it must be remembered that they should not be 
within 100 feet of any privy, cesspool, or other means of 
pollution, which wiU soak through the earth for a long 
distance. Typhoid fever in the country is commonly con- 
tracted by drinking from a well in close contact with a 
privy-vault containing the discharge of persons suffering 
from this disease. Water from wells in cities and large 



^^r glC PROMPT AID TO THE INJURED. ^^^^f 

towns should never be used for drinking purposes. Boil- j 
ing or filtering through a Pasteur or Berkefeld filter is » 
the only sure means by which suspicious water can be 
rendered safe for drinking. Boiling is simple and easily 
performed, and should be done whenever there is reason ' 
to believe that the water may be polluted, as during the 
prevalence of cholera and typlioid fever. Boiled water 
is more or less flat, resulting from the i-emoval of the gas 
or air which it contains by the action of the heat It may 
be aerated or livened up by t^tating in an open churn, or 
pouring from one receptacle to another, thus entangling 
some air, which makes the water more palatable. Boiling 
usually renders water somewhat softer. 

A simple means of filtering water is to tie a piece of ' 
double thickness canton flannel over the water tap, or i 
over a receptacle, and allowing the water to pass through ' 
it The Alter should be frequently changed. 11 

Turbid water can he cleaned by adding five or ten I 
grains of alum to a gallon ; then boil and filler. Other I 
means for effecting this purpose are by pieces of cactus- ' 
leaves, or five or six grains of tannin to a gallon, exposure 
to sun and air, and filtering through sand. 

Air. — Pure air is essential to health; the different 
tissues of the body demand an uninterrupted supply of 
oxygen for their maintenance ; this is derived from the 
air, the composition of which is as follows: 

In 100 parts- 
Oxygen. 2096 i nitrogen. 78 ; argon, 1 ; carbonic 
acid, 04, 

Ammonia, ozone, watery vapor, organic matter, and 
mineral salts — traces. 

With the exception of the latter group, the relative 
proportions of the ditferent ingredients of air remain 
about the same everywhere. The impurities in the air 
are derived from filthy and badly ventilated rooms and 
buildings, apartments inhabited by unhealthy persons 
and those sutfering from contagious diseases, offensive 
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trades, einanationa from sewers, cesspools, marshes, 
mines, etc., and may be divided into suspended and 
gaseous matter. The former includes material from the 
animal and vegetable world, germs of disease, etc. 
Among the gaseous matter, trarbosic acid is the most c 
stant and prominent; a small amount of this gas is always 
present in what may be called pure air, and represents 
about '04 part per 100. It is the increased amount of this 
gas, associated with organic matter, walery vapor, etc., 
which is responsible for the uncomfortable sensation 
experienced ui public gatherings, improperly ventilated 
schools, etc. Persons subjected to continued defective 
ventilation suffer from depression, headache, gastric 
turhance, etc., and are particularly susceptible to disease. 
The increased amount of carbonic acid in the air in large 
assemblages is derived mainly from the expired air o 
those present; about four per cent of the oxygen taken ii 
with each inspiration is appropriated by the blood pa.ssing 
through the lungs. An equal amount (four per cent) of 
carbonic acid, representing effete or worn-out matter, is 
thrown otf in the expired air, and ta unfit for respiration; 

I addition to the carbonic acid, a varying amount of 
watery vapor and organic matter is also exhaled. 

[n an overcrowded room with improper ventilation the 
oxygen becomes rapidly diminished and replaced by car- 
bonic acid; this change may not be noticed until some 
time has elapsed; the air of the room becomes ofTeusive, 

Lod those present feel sleepy, with more or less headache, 
and embarrassment of respiration. Among the more ter- 
rible results of defective ventilation may be mentioned the 
tragedy that occurred in Calcutta about the middle of the 

last century, when one hundred and forty-six English 
prisoners were thrown into the jail or " Black Hole " of 
Calcutta. This consisted of a room about eighteen feet 

square, with two small windows covered with iron bars. 

The prisoners were put in this apartment in the latter part 

of the day or evening, and when the door was opened in 
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the morning all but twenty-three were found dead. 8ome 1 
of the survivors subsequently died as the result of this 
confinement, 

Tlie fresh air necessary to ventilate an apartment 
should be enough to destroy all sensible odors or impu- 
rities which would result from inijierfect ventilation, so 
that a person coming from the outside should from the 
odor appreciate no difference in the air. 

Apartments occupied by the sick always requu^ rela- 
tively more fresh air, as there is an increased exhalation ] 
from the skin and lungs containing a larger amounl of 
organic matter, etc. 

An increased amount of fresh air is also needed where 
artificial light is used (excepting electricity), as this method 

tamination of the air may also occur where coal is used 
for heating purposes, particularly in defective stoves. 
Fireplaces constitute a most excellent means of ventilat- 
ing a room, the impure air being drawn up the chimney 
and replaced by fresh air which is admitted through cracl^ 
under doora, etc. The vitiation of the air by artificial light 
is shown in the following table published by Nolter and 
Firth : 
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should be allowed for every occupant of an apartment. 
It may not be out of place in this connection to speak 

of t!ie importauce of fresh air where caaea of phthisis or 
tuberculosis (cousumption) exist. It is now known that 
this disease is due to a special germ or bacillus which is 
present in larg'e numbers in the expectoration or sputum ; 
Ihe latter becomes dried and diffused as dust in the air, 
iiud by being inhaled may infect otlier persons, particu- 
larly those who are in close and continued contact with 
tlio patient. In other words, consumption is due to the 
reception of the tubercle bacilli communicated from one 
infected with the disease to another, and can he prevented 
if the proper precautions are taken (see Disinfection). 

Exercise.— Org&us and muscles which do not receive 
the proper exercise become smaller, or undergo what is 
known as "atrophy." Therefore esercise of all portions 
of the body is necessary. Insufficient exercise favors the 
accumulation of carbon in the system, with the conse- 
quent bad results. Those who follow sedentary habits 
and are confined at desks, etc,, are prone to chest troubles 
from diminished lung capacity. 

Work in a gymnasium, etc., does not represent the 
exercise essential to health. It should be in the open air, 
and not too violent. Horseback and bicycle riding are 
good types of proper exei-cise combined with pleasure, the 
latl«r being an important connideration. In the selection 
of a form of exercise, walking may be considered a^ the ■ 
common means by which the different portions of the 
body can be properly stimulated. It has been estimated 
that a walk of ten miles distributed over the day is about 
the proper amount ot esercise which should be taken by 
a healthy adult in twenty-four hours. This is said to be 
equivalent to lifting one hundred and fifty Ions one foot 
from the ground daily. Too much or too violent e 
w injurious, particul£U-ly in the weak and delicate. 



CHAPTER XXI. 

TKANSPORTATIOS OF THE WOUNDED. 

It is an important part of tlie management of emergen- 
cies and accidente that means should be supplied to remove 
the patient as quickly and carefully as possible to a place 
where the proper treatment tan be applied. Transporta- 
tion may be effected by the use of a stretcher (litter), or by 
one or more persons carrying the one injured. The use of 
a litter is superior to the latter means, and should always 
be employed if practicable. 

The following essential qualities for a stretcher are 
suggested by Longmore (Pilcher, "Transportation of the 
Wounded ; Reference Handbook of Metlical Science '*) : 

"1. A support for the patient, firm and comfortable, 
but capable of being readily cleansed. 

" 2. Lightness, to facilitate carriage by bearers. 

" 3. Strength, to resist shock from rough usage. 

" 4. Simplicity of construction, combined with — 

" 5. Capability of being folded up to economize apace 
in stowage and to lessen liability to injury, 

" 6. Such a connection of the component parts as to 
prevent risk of loss. 

" 7. Provision for keeping the patient a certain distance 
above the ground when the litter is laid down. 

"8. Economy in cost." 

The different forms of litters are as numerous as the 
varieties of splints, and are either manufactured or extem- 
porized. 

MAXUFAotlTRBD LriTEBS.— The Halstead litter, which 
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is used in tlie V. S. Army, complies with the above essential 
points, and its construction is detailed by Captain Pilchct, 
Assistant Siu^eon U. S. A,,as follows : " The Halstead lit- 
ter consists of two poles of seasoned white aeh, eight feet 
long and one inch and a hali square, the ends of which 
ape rounded off for handles. These poles are connected 
by braces, one at either end, each consisting of two pieces 
of wrought-iron one inch wide and three eighUis of an 
inch thick ; one piece is fifteen and the other twelve inches 
in length, hinged in the center of the litter ; the longer 
one overlapping the shorter three inches and a half, and 
when the litter is open shutting on a bolt or pin, forming 
a stiff shoulder for the hinge and preventing the stretcher 
from accidentally closing. The braces attached to the under 
side of the poles just external to the legs, so as to form a 
shoulder against which the legs impinge, are fastened to 
the side-poles with heavy screws, pieces of common hoop- 
iron being placed underneath them to prevent their wear- 
ing the wood. The legs, made of seasoned white ash like 
the poles, are fourteen inches and a half long, one inch 
thick, one inch and seven eighths wide at the top, and 
tapering to one inch and three eighths at the bottom ; they 
are fastened to the poles with screw-bolts having washera 
under the heads and rivets through the upper end of tie 
legs to prevent their splitting. Over the top of this frame- 
work is tightly drawn a strip of canvas which is fastened 
on the outside of the poles with six-ounce tacks, forming 
a bed five feet and eleven inches in length, and twenty- 
three inches and a half in width, allowing the poles to 
project as handles for a distance of thirteen inches at one 
end and twelve inches at the other. The shoulder-straps 
weigh eight ounces, and are made of striped cotton web- 
bing two inches and a half wide by fifty inches long, with 
a five-inch loop at one end and at the other end a leather 
strap twenty-two inches and a half long by one inch and 
one sixth wide, with a buckle to loop around the handles 
of the litter at any length desired. A hair-pillow covered 
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witli canvas also accompanies it Tlie litter complete 
weifflis unly tweuty-tliree pounds and a quarter," 

A very ingenious and practical litter has been devised 
by Major E. T. T. Marsb, late Surgeon of the Seventy-first 
Eegiment, N. G-. S. N. Y. It cousists of two ash side-bars 
eigbt feet long and about two inches iu diameter, attached 
to a piece of canvas six feet long and two feet wide. The 
side-bars are liinged (but not disconnected) in the middle, 
the joint being strengthened by a brass ferrule which slips 
over it. The two spreaders, one at each end, which keep 
the side-bars apart, are made of wood. One end of each 
spreader is attached by a lunge to a side-bar, the other end 
is capped with a metal crutch to lit the opposite side-bar. 
The stretcher, which weighs only ten pounds, can be folded 
in a very compact form (Pig. 86). 

The above are given as examples of manufactured lit- 
ters, although numerous others are in general use. 

Extemporized Litters. — The extemporized litters in- 
clude any agent (not manufacture for the purpose) which 
can be utilized to carry tlie sick and wounded. Among 
the articles which may be employed are window -shuttera, 
boards, doors, bed-frames, mattresses, benches, tables, chaira, 
blankets — the last may be carried by two or more persons, 
or the four corners may be tied to two poles; rugs, hani- 
luocks, carpels, may be used in the same manner. It ia 
Buid. that during an Indian cjimpaigu General Jackson 
carried the wounded on litters made of the skin of oxen 
strung between two guns or poles. Guns or poles may be 
passed through sacks (openings being made at llie bottom), 
or coats (Fig. 87), or trousers. Poles may be retained at 
the pro]>er distance apart by rope or telegriipli-vvire. 
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DRILL REGULATIONS FOR THE HOSPITAL 
CORPa U. 8. ARMT. 

DEFINITIONS. 

Alignment— A straight line upon which several men or bodies 
of troD[m am formed, or are to be formed. 

Base — The unit on vrliich a niovemeat ii regulated ; as, base 
file, eompany, or battalion. 

Center — The middle point or element of a eommaad ; as, the 
center file, company, etc. 

Column-— A formation in which tho elements are placed one 
behind another, whether these elements are files, fours, platoons, 
companies, or larger bodiea. 

Deploy — To extend the front; as, to pass from column into line. 

Depth — The space frimi head to rear of any formation, includ- 
ing the leading and rear elements. 

The depth of one man is taken as 12 inches. 

Di^oaition — The distribution of tho fractions of a body of 
troops, and the formations and duties assigned to each, for the 
accomplishment of a common end. 

Dittanee — An open space in tho direction of depth. 

The distance between ranks in the same unit is measured from 
the breast of the man in rear to tlio buck of the man in front. 

The distance between two subdivisions in column is measured 
in like manner from guide to guide. 

Between two commands in column, one in rear of tho other, 
each comprising several fractions, the distance is measured from 
tlie rear guide of the command that is in front to the leading 
guide of the following command. 

Drill — The eiercises and evolutions taught on the drill ground 
and executed in the precise and formal manner prescribed. 

Facing Diglance — Sixteen inches ; i. e., tho difference between 
the front of a man in ranks and his depth. 

File — Two men, the front-rank man and the corresponding 
man of tho rear rank, wliether placed one behind the other or 
side by side. When troops are in one rank, the men are fre- 
quently termed files. 
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File Cloaera — OfflGera or noncommissioned olEcere posted two 
paces in real' ol the line; it is their duty to rectify mistakes and 
t« insure steadiness Sind promptness in the ranl<s. 

Flank — The right or left of n command in line or column. 

Formalion — Arrangement of the elements of a command. 
The placing of all the fractions in regular order in line or in 

Front — The apace, in width, occupied by a command, either 
in line or column. 

In estimating the estent of the front, the space occnpied liy 
one man is taken as 28 inches, which includes the interval be- 
t,reen tiles. 

Front also denotes the direction of the enemy. 

Guide — An officer, noncommissioned officer, or private upon 
whom the command regulates its march. 

Head — The leading element of a column. 

Inlerval — An open space between elements of the same line. 

The interi^al between two men is measured from elbow to 
elbow; between two companies, squads, etc., from the left elbow 
of the left man or guide of the group on the right to the right 
elbow of Che right man or guide of Che group on the left. 

Left — The left extremity or element of a body of troops. 

Line — A formation in which Che different elements are abreast 
oF each other. When the elements are in column, the formation 
is called a lino of columns. 

Pace- — Thirty inches ; the length of the full step in quick time. 

J^inl of Rett — The point at which a formation begins. 

Sank — A line of men placed side by side. 

Jiifffti— The right extremity or element of a body of troops. 

SIGA'ALS. 

JVifwrd— Raise the arm until horizontal, extended to the 
front; at the same time move to the front. 

Right Oblique — Baise the arm until horizontal, extended ob- 
liquely to the right; at the same time move in that direction. 

Left Oblique — Same to the left. 

By Ike Right F/rmk — Raise the arm until horizontal, extended 
to the right; at the same time move to the right. 

£y the Left Flank—SiLmo to the left. 
16 
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To the Bear — Face to the rear, raise the arm until horizontal, 
extended to the rear ; at the same time move to the rear. 

Change Direction to the Right or Lejt — Raise the arm until 
horizontal, extended toward the marching flank, carrying the arm 
horizontally to the front and right ; at the same time facing and 
moving in the direction to be taken. 

Halt — Raise the arm vertically to its full extent. 

Assemble — Raise the arm vertically to its full extent and slowly 
describe small horizontal circles. 

COMMANDS, 

1. There are two kinds of commands : 

The prepai-atory command, such as forward, indicates the 
movement to be executed. 

The command of execution, such as March, Halt, etc., causes 
the execution. 

The preparatory command should be given at such an interval 
of time before the command of execution as to admit of its being 
properly understood ; the command of execution should be given 
at the instant the movement is to commence. 

The tone of the command is animated, distinct, and of a loud- 
ness proportional to the number of men under instruction. 

Each preparatory command is pronounced in an ascending 
tone of voice, but always in such a manner that the command of 
execution may be more energetic and elevated. 

The command of execution is pronounced in a firm and brief 
tone. 

When giving commands to troops, it is usually best to face 
toward them. 

2. To secure uniformity, officers and noncommissioned officers 
are practiced in giving commands. 

?. In the different drills, the posts of the officers and noncom- 
missioned officers are specified, but, as instructors, they go wher- 
ever their presence is necessary. 

Position of the Soldier, or Attention, 

Heels on the same line, and as near each other as the confor- 
mation of the man permits. 

Feet turned out equally, and forming with each other an angle 
of about 60 degrees. 
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Knees straight, without atiflness. 

Body erect on the hips, iuclitiitig a littlo forward ; sttoulders 
gquare and. falling equally. 

Arms and hands hanging naturally; baeis o( the hands out- 
ward; little fingers opposite tba seams of Ibe trousers; elbows 
near the body. 

Head erect and square to the front; chin slightly drawn in, 
without constraint ; eyes straight to the front. 
I'adngB 

To the right or left r 1. Jiiffhi (or Lefl), 3. Pace. 

Raise slightly the right heel and left toe and face to the right, 
turning on the left heel, assisted by a slight pressure on the ball 
of the right foot ; replace the right foot. 

The facings to the left are also executed upon the left heel. 

To the rear: 1. Aboul. 3, Pace, 

Raise slightly the left heel and right toe, face to rear, turning 
to the right on the right heel and the ball of the left foot ; replace 
the left foot beside the right. 

About Face for Officers — At the command aboal. carry the toe 
of the right foot about 8 inches to the resr and 3 inches to the left 
of the left heel, without changing the position of the left foot. 

At the command face, tarn upon the left heel and right top, 
face to the rear, and replace the right heel by the side of the lelt. 

Enlisted men out of ranks may use the about face prescribed 
for ofQcers. 

SALUTE FOR OFFICERS AND MEN. 



1. Right (or tefl) liand, 2. Salute, 
Raise the right hand litnartly till the forefinger touches the 
lower part of the head-dress above the right eye, thumb and So- 
gers eitendcd and joined, palm lo the left, forearm inclined at 
about forty-five degrees, hand and wrist straight; then drop the 
arm quietly by the side. 

If uncovered, the forefinger touches the forehead above the 

The salute for officers is the s( 
is used only when the right is ei 
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saluting, look toward the person saluted. Enlisted reien salute 
with the hand farthest Irom the officer, giving the salute six paces 
before passing the officer and holiiing the hand at the visor uutil 
the salute is ackuowlcdged or the officer passed. 

MAliUAL OF THE SWORD (FOR OFFICERS). i 

1. Draw, 2. Swobd, 

At the command drau; unhook the sword with the thumb and 
Drat two fingers of the left hand, thumb on the end of the book, 
fingers lifting the upper ring; grasp the scabbard with the left 
hand at the upper band, bring the hilt a little forward, seize the 
gripe with the right hand and draw the blade six inches out of 
the scabbard, pressing the scabbard against tlio Ihigh with tha 
left hand. 

At the command sword, draw the sword quickly, raising the 
arm to its fullest extent, at an angle of about forty-five degrees, 
the sword, edge down, m a straight line with the arm, and make 
a slight pause; hook up the scabbard wilh' the thumb and first 
two fingers of the left hand, thumb through the upper ring, fin- 
gers supportmg it, and drop the left hand b; the side, at the same 
time drop the right hand to the side and bring the back of the 
blade in a vertical position against the shoulder, back of the gripo 
to tha rear, the arm extended without constraint, the thumb and 
forefinger embrating the gripe, the left side of the gripe with the 
thumb against the thigh, the other fingers extended and joined in 
rear of the gripe. This is llie position of carry etcord. 

Officers mounted unhook the sword before mounting, and, in 
the first motion of draw sword, reach with the right liand oyer 
the bridle hand and, without the aid ot the bridle hand, draw the 
sword OS before ; the right hand at the carry rests on the right 
thigh. 

When publishing orders, the sword is held suspended from the 
right wrist by the sword knot; when the sword knot is used, it is 
placed on the wrist before drawing sword and taken off after re- 
turning sword. 

1. Present. 2. Sword (or Arms). 

At the command present, carry the sword to the front, base of 
the hilt as high as the chin and six inches in front of the neck, 
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edge to the left, point sis inches further to the front than the hilt, 
thumb extended □□ the left of the gripe, all the Bngers grasping 
the gripe. 

At tlio tonimand sword, lower the sworr!, point to the front 
and near the ground, edge to the left, band by the side, thumb 
on kit of gripe, arm extended. 

1. Carry, 2. Swobd (or Aaas). 

Eesume the carry. 

In rendering honors with troops, offlcers execute the first mo- 
tion of the suiiite at the command present, the second motion at 
the command armg, 

1, Oder, 2, Sword (or Arms). 
Drop the point of the sword to the front, point on or near the 
ground, edge down, thumb on baoh of the gripe. 

At tlie command : 1. Garry, 3. Sword [or Arms), resume the 

The sword ia held at the oarry while marching at attention or 
changing position ; swords are brought ta carry when arms are 
brought to the carry or right slioulder. 

1. Parade, 2. ReBT. 

Being at the order, clasp the hands in front of the center of 
the body, left hand uppermost, {joint of sword on or near the 
ground in front of the center of the body, edge to the right. 

At the command atlention, resume the order. 

In marching in double time, the sword is carried diagonally 
across the breast, edge to the front ; the left band steadies the 
ecabbard. 

1, Return, 2. SwoBD. 

At the command return, carry the right hand opposite lo and 
six inches from the left shouldct, sword vertical, edge to tile left ; 
at the same time unhook and lower the scabbard with the left 
hand and gra?p it at the upper band. 

At the command sinord, lower the blade and pass it across and 
along the left arm. point to the rear; turn the hea'd slightly to the 
left, fixing the eyes on the openiug of the scabbard, and return 
the blade: free the wrist from the sword knot (if inserted in it), 
turn the head to the front, and diogi the light liaud by the side; 
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at the same time hook up the sword with the left hand and drop 
the left hand by the side. 

Officers mounted return sword without using the left hand; 
the sword is hooked up on dismounting. 

THE DETACHMENT. 

1. The senior medical officer of the detachment is responsible 
for the theoretical and practical instruction of the oflBcers, non- 
commissioned officers, and privates. He requires them to study 
and recite these regulations so that they can explain thoroug'hly 
every movement before it is put into execution. 

2. The detachment, when formed, is in single rank, graduated 
in size, the tallest men on the right. 

POSTS OF OFFICERS AND NONCOMMISSIONED OFFICERS. 

8. The medical officer commanding is three paces in front of 
the center of the detachment ; the junior medical officers, accord- 
ing to rank from right to left, are in the line of file closers two 
paces in rear. Medical officers above the rank of lieutenant are 
four paces in rear of the file closers. 

Medical officers take posts in their respective lines at equal 
intervals ; if only one, he is opposite the center ; if two, one is 
opposite the center of each half of the detachment ; if three, one 
is opposite the center, the others as with two. 

The senior noncommissioned officer is two paces in rear of the 
second file from the right, on the right of the line of file closers. 

The second noncommissioned officer is on the right of the rank 
and is right guide of the detachment. 

The third noncommissioned officer is on the left of the rank 
and is the left guide. 

The remaining noncommissioned officers are distributed along 
the line of file closers from right to left, according to rank. 

If necessary, a suitable private may be designated to act as right 
or left guide. 

TO FORM THE DETACHMENT. 

4. At the signal for the assernbly* the senior noncommissioned 
officer takes his position in front of where the center of the de- 
tachment is to be, and facing it, commands: 

Fall in. 
* Tho assembly may be Bounded by bugle, whistle, or signal. 



TRANSPORTATION OF THE WODNDED. 231 

The second noncotiimisBioned officer, or a, designated private, 
places himself, facing to the front, whero the right of the detach- 
ment is to rest, und at such ft point that its center will ba sii paces 
from and opposite the senior noncnm missioned officer ; he closes his 
left hand and places the knuckles uguitist the waist above the hip, 
wrist straight, buck of hand to th-e front. The men, with left arm 
in the same position, assemble rapidly at attention, so that the 
right arm of each man rests lightly against the left elbow of the 
man nest on his right, each dropping the left hand as soon as the 
man next on his left has his interval. 

The other noncommissioned ol&cers then take their posts. 

The senior noncomtoissionec] officer catis the roll, each man 
answering " Here," as bis name is called. 



6, The men being in line as described, the sei 
sioned officer faces them to the right and arranges them accord- 
ing to height, tallest man in front ; he then faces them to the left 
i[ito line. The detachment being sized, habitually forms in the 

fi. The senior noncommissioned officer commands: 
1. Count, 2. Fours. 

Beginning on the right the men count Otie, rww, Tliree, Four, 
and so on to the left. The guides do not count. 

If the (our on the left consists of less than three men they are 
ordinarily assigned to other lours and placed in the line of file 
closers, each in rear of the four to which assigned. lie then com- 
mands : 

1. Gount,2. Squads; 
when each No. 1 calls out the number of his squad in numerical 
order from right to left. 

The officer commanding having approached the front and 
center of the detachment, the senior noncommissioned officer 
faces about, salutes him, reports the result of the roll call und 
then, without command, takes his post, passing around the right 
flank. 

The junior medical officers take their posts as soon as the non- 
coramissloned officer has reported. 
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ALIGNMENTS. 

7. The officer commanding, having received the detachment, 

commands: 

1. Right (or left), 2. Dress, 3. Feont. 

At the command dress, the men place the left liand above the 
hip, turn the head and eyes in the direction of the guide, and 
dress up to the line ; the officer commanding verifies the align- 
ment. At the command front, the men turn the head and eyes 
to the front and drop the left hand. 

In all alignments, excepting of the file closers, the left hand 
is placed above the hip, and at front dropped to the side. The 
detachment is aligned whenever necessary. 

MARCHINGS. 

8. When the execution of a movement is improperly begun 
and the instructor wishes to begin it anew for the purpose of cor- 
recting it, he commands : As you were ; at which the movement 
ceases and the former position is resumed. 

1). The length of the full step in quick time is 30 inches meas- 
ured from heel to heel, and the cadence is at the rate of 120 steps 
per minute. 

TO MARCH IN LINE. 

10. Being in line at a halt : 

1. Forward, 2. Guide right (or left), 3. March. 

The men step off with the left foot, the guide marching straight 
to the front. 

The instructor sees that the men preserve the interval and 
alignment. 

To change the guide : Guide left (or right). 

11. If the men lose step, the instructor commands : Step, 
The men glance toward the side of the guide, retake the step, 

and cast their eyes to the front. 

TO change step. 

12. Being in march : 

1. Change step, 2. March. 

At the command march, given as the right foot comes to the 
ground, the left foot is advanced and planted ; the toe of the right 
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is then advanced near the hefi! of the left, the reoruit again step- 
ping off with the left. 

The uhaiige on the right foot is simiUily executed, the com- 
mand march being given as the left foot strikes the ground. 



18. Being at a halt : 

1. Backward, 2, Guide right (or le.fC), 3. March. 
At the command march, step hack w[th the left foot 15 inches 
'straight to the rear, nieosiirtng Fruin ht-el to heel, Llien with the 
right, and so on, the feet alternating. 

14. Being in march : 

1. To Ike rear, 2. MiBCB, 3. Oiiide right {or hft). 

At the command march, given as the right foot strikes the 
ground, advance and plant the left foot; then turn on the balls 
of both feet, face Co the right about, and immediately step ofl with 
the left foot, 

If marching in double time, turn to the right about, taking 
tour short steps in place, keeping the cadenee, und tlien step off 
with the left foot. 

15. Being at a halt: 

1. Right (or left) step, 3 Marce. 
At the oommand march, cairy the right foot 13 inches to the 
right, keeping knees straight and shoulders square to the front; 
as soon as the right foot is planted, bring the left fool to the side 
of it, and continue the moiement 

16. Being in line at a halt : 

I. Bight (or left), 2. Face, 3. Forward, A. JIaech. 
Being in march ; 

1. By Ike right (or left) flank, 2. Mabch. 
At the command march, given as the right foot strikes the 
ground, advance and plant the left foot ; then face to the right in 
uiarehitig and step oS in the new direction with the right foot. 
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To halt the column of files : 1. Detachment, 2. Halt ; and to 
face it to the front : 3. Left (or right), 4. Face. 

MARCHING IN COLUMN OF FILES, TO MARCH IN LIKE. 

17. 1. By the left (or right) flank, 2. March, 3. Guide right 
(or left). 

TO CHANGE DIRECTION IN COLUMN OP FILES. 

18. Being in march : 

1 Column right (or left)\ or, 1. Column half right (or Tidlf left), 

2. March. 

The leading file wheels to the right. The other files follow the 
first and wheel on the same ground. 
Being at a halt : 

1. Forward, 2. Column right (or left), 3. March ; 
or: 

2. Colum7i half right (or half left), 3. March. 

THE OBLIQUE MARCH. 

19. Being in line at a halt, or in march : 

1. Might (or left) oblique, 2. March. 



T 




* 



* 




Par. 19.— Right oblique. 

At the command march, each man half faces to the right, at 
the same time stepping off in the new direction. He preserves 
his relative position, keeping his shoulders parallel to those of tho 
man next on his right, and so regulates his step as to make tho 
head of this man conceal tho heads of the other men in the rank ; 
the rank remains parallel to its original front. 

At tho command Jialt, the men halt, faced to the front. 
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To resume the original direction : 

1. Forward y 2. March. 

The men half face to the left in marching and then move 
straight to the front. 

TO MARCH IN DOUBLE TIME. 

20. The length of the full step in double time is 36 inches; 
the cadence is at the rate of 180 steps per minute. 

Being in line at a halt : 

1. Forward, 2. Guide right (or left), 3. Double tims, 4. March. 

At the third command the hands are raised until the forearms 
are horizontal, fingers closed and toward the body, the elbows to 
the rear. 

At the command march, carry forward the left foot, leg slightly 
bent, knee somewhat raised, and plant the foot 36 inches from the 
right ; then execute the same motion with the right foot ; con- 
tinue this alternate movement of the feet, throwing the weight of 
the body forward and allowing a natural swinging motion to the 
arms. 

TO PASS FROM QUICK TO DOUBLE TIME, AND THE REVERSE. 

21. 1. Double time, 2. March. 

At the command march, given as the left foot strikes the 
ground, advance the right foot in quick time, and step off with 
the left foot in double time. 

To resume quick time ; 

1. Quick time, 2. March. 

At the command march, given as either foot is coming to the 
ground, the detachment resumes quick time. 

SHORT STEP. 

22. Being in march : 

1. Short step, 2. March. 

Take steps of 15 inches when marching in quick time. The 
full step is resumed at the commands : 

1. Forward, 2. March. 

The length of the short step in double time is 18 inches. 







« 
« 
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TURNINGS, 

TO TUEN AND HALT. 

23. Marching in lino : 

1. Detachment right (or left), 2. March, 8. Front. 

At the command march, the right guide halts and faces to 
the right; the other files half face to the right in marching, 

and without changing: the 
length or cadence of the 
step place themselves suc- 
cessively upon the alignment 
established by the right 
guide ; all dress to the right 
without command. The in- 
structor verifies the align- 
ment from the pivot flank 
and commands: Front. 

If at a halt, the move- 
ment is executed in the same 
manner. 

Par. 23.-Detachmeiit right. Detachment half right 

(or half left) is executed in 
the same manner, except that the guide makes a half face to 
the right. 

TO TURN AND ADVANCE. 

24. Marching in line : 

1. Right (or left) turn, 2. March, 3. Forward, 4. March, 5. Ouide 

right (or left). 

At the second command, the guide marches by the right flank, 
taking the short step without changing the cadence ; the other men 
half face to the right in marching, and moving by the shortest 
line successively place themselves on the new line, when they take 
the short step (15 inches). 

When the last man has arrived on the new line, the fourth 
command is given, when all resume the full step. 

During the turn the guide is, without command, on the pivot 
flank. The guide is announced on resuming the full step. 

If at a halt, the movement is similarly executed, and in quick 
time, unless the command double time is given. 



^^'^'^^^'A 
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night {oT left) Half turn is execulsA in tbessmo manner, esoept 
that the guide makes a half faco to the right. 

Should the command halt be given duriog the execution of the 
movement, those men irho are on the new lino halt; the others 
halt on arriving on the line ; all dress to the right without com- 

The instructor verifies the alignment from the pivot flank and 
commands: Fbont, 



JHe, TO EFFECT A BLIGHT CHANOB OP DIBECTION. 

S5. Incline lo the right (or Ifft). 

Each man advances the left stioulder and marches ia the new 
direction. 

2e. 1. Ftmra right {or hft), 2. March. 

Each tour wheels ninety degrees to the right on a fixed pivot, 
the pivot man turning strictly in his place; the man on the 



I 
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marching flank maintains the full atep, moving on the arc of a 
circle with the pivot man as the center; the men dresa on the 
matching flank, shorten their steps according to their distance 
from it, and keep their interval", from the pivot. Upon the com- 
pletion of the wheel, each four takes the full step, marching in a 
direction parallel to its former front ; the second four is 100 inches 
from the flrst four, and so on to the rear ol the column ; the right 
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• 

and left guides place themselves 44 inches in front and rear re- 
spectively of the left file of the leading and rear fours ; the file 
closers face to the right and maintain their relative positions. 

The officer commanding in columns of fours, two, and files is 
by the side of the leading guide on the flank opposite the file 
closers ; he takes this position at the command march. 

The leading and rear guides in columns of fours, twos, and 
files are in front and rear respectively of the leading or rear file 
on the side opposite the file closers. 

The file closers march two paces from the flank of the column 
and see that the fours maintain their distances. 

In all changes by fours from line into column and column into 
line, or from column of fours into twos, files or the reverse, and in 
all wheels about by fours, either in line or column, the oflBcer com- 
mandmg and guides take their proper places in the most con- 
venient way as soon as practicable. 

All wheels by fours, except in changing direction, are executed 
on a fixed pivot. 

These rules are general, 

BEING IN LINE TO FORM COLUMN OF FOURS AND HALT. 

27. 1. Fours right (or left), 2. March, 3. Detachme?it, 4. 
Halt. 

The command halt is given as the wheel is completed ; all 
dress toward the marching flank. 

In column of fours, the ranks dress toward the side of the 
guide. 

In all wheelings by fours, the forward march is taken upon the 
completion of the movement, unless the command halt be given. 

At the command Jialt^ given as either foot is coming to the 
ground, the foot in rear is brought up and planted without shock 
by the side of the other. 

MARCHING IN COLUMN OF FOURS, TO CHANGE DIRECTION. 

28. 1. Column right (or left), 2. March. 

The leading four wheels on a movable pivot ; the pivot man 
takes steps of 10 inches in quick time, and 12 inches in double 
time, gaining ground forward so as to clear the wheeling point ; 
the wheel completed, the full step is taken ; the man on the side 
of the guide follows 44 inches in rear of the guide; the other 
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lours move forward and wheel on the same ground. If the chunge 
of direction be toward the side of the guide, he shortens his step 
and wheels as it on the [livot flank of a rank of four; if the change 
be to the side opposite the guide, be wheels as if on the marching 
Hank of a rank of four. 

Column half right (or half Itfi) is similarly executed, each 
four wheeling fortv-five degrees. 



29. 1, Forward, 2. Column right (or left) ; or, 2. Column half 
right (or half left), 3. MiBCH. 



50. 1. Fours right (or Uft). 3. Column right (or left), or, '. 
Column half right (or liiilf left}, 3. MiRcH. 

51. 1. Right (or left) forward, 2. Fours right (or left), ! 
Makch. 

At the command maroh, the right guide places himself i: 
front of the left file of 



the right four ; the right 
four inoifes straight to 
the front, shortening the 
first three or four steps ; 
the other tours wheel to 
the right, each on a fixed 
pivot; the second four 
when its wheel is two- 
thirds completed, wheels 
to the left on a movable 
pivot and follows the 
first; the other fours 
having wheeled to the 
right, move forward, and 
each wheels to the left on 
a inoviible pivot, so as to 
follow the second. 



^2U 



R. ai.-RlRlit furKurd. tours right. 
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BEING IN COLUMN OF FOURS, TO CHANGE THE FILE CIjOSERS FBOM 
ONE FLANK OF THE COLUMN TO THE OTHER. 

82. 1. File closers on left (or right) flank, 2. March. 

At the first command the file closers close in to the flank of 
the column, and at the command march, dart throug^h the 
column. 

TO OBLIQUE IN COLUMN OF FOURS, AND TO RESUME THE DIRECT 

MARCH. 

33. 1. Right (or left) oblique, 2. March. 
Each four obliques as prescribed (par. 19). 
To resume the direct march : 

1. Forward, 2. March. 

TO march in COLUMN OF FOURS TO THE REAR. 

34. 1. Fours right (or left) about, 2. March. 
Each four wheels 180 degrees to the right. 

The file closers do not pass through the column, but gain the 
space to the right or left necessary to preserve their interval from 
the fiank. 

TO FORM LINE FROM COLUMN OF FOURS. 

35. To the right or left : 

1. Fours right (or left), 2. March, 3. Ouide right (or left), or, 3. 

Detachment, 4. IIalt. 

At the command march, the fours wheel to the right. 

The guide is announced, or the command halt is given, the in- 
stant the fours unite in line. 

If the line be formed toward the side of the file closers, they 
close in to the flank of the column at the first command, and at 
the command march dart through the column. 

3G. On right or left : 

1. On right (or left) into line, 2. March, 3. Detachment, 4. Halt, 

5. Front. 

At the command march, the leading four wheels to the right 
on a movable pivot and moves forward, dressing to the right ; the 
guide places himself on its right ; each of the other fours mar<*hes 
a distance equal to its front beyond the wheeling point of the four 
next preceding, wheels to the right and advances as explained for 
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the first four ; the rear guide places himself on the left of the rear 
four after it halts. 

At the command halt^ given when the leading four has ad- 
vanced a suitable distance in the new direction, it halts and dresses 
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Par. 36.— On right into line. 



to the right ; the other fours successively halt and dress upon ar- 
riving in line. 

The command front is given when the left four completes its 
dressing. 

If the movement be executed toward the side opposite the file 
closei*s, each follows the four nearest him, passing in front of the 
following four. 
17 
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37. To the front: 

1. Right (or left) front into line, 2. March, 3. Detcuhment, 4. 

Halt, 5. Front. 

At the command march, the leading four moves straight to the 
front, dressing to the left ; the guide in front places himself on 

1^ its left ; the other fours oblique 

to the right till opposite their 

■IP KUttS ■■■■■*■■ places in line, when each 

• marches to the front. 

i \ At the command h^blt, given 

^ • when the leading four has ad- 

\ • vanced a suitable distance, it 

• ; halts and dresses to the left; 

\ \ the other fours halt and dress 

I • to the left upon arriving in 

; ji line; the guide in rear places 

H y J himself on the right of the rank 

■l' ..'* upon the arrival of the last 

four in line; the command 
fro7it is given when the last 
four completes its dressing. 
^ If the movement be made 

toward the side of the file 
closers, they dart through the 
Par 37.— Right front into line. column as the oblique com- 

mences. 
If marching in double time, or in quick time, and the com- 
mand bo douhle time, the command guide left is given immedi- 
ately after the command march', the leading four moves to the 
front in quick time ; tlie other fours oblique in double time, each 
taking the quick time and dressing to the left upon arriving in 
line. 

BEING IN LINE, TO FACE TO THE REAR AND TO MARCH TO THB 

REAR. 

38. 1. Fours right (or left) about, 2. March, 3. Detachmenty 
4. Halt ; or, 3. (ruide right (or left). 

The fours wheel about ; the file closers dart through the near- 
est intervals. 
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39. The detachiUBiit at a bult, may be luarclicd a. [cw [itices to 
be reur b; tbe ciommanila : 

. Delachmenl, 2. About, 3. Face, 4. Forward, 5. Guide right (or 

lefl), 6. SUkch ; 
r, it i[i march, by the comiuaDils : 

1. To the rear, 3. Mifica, 3. Guide right (or left). 
Tlio filo closers ou laciug alrauC inaintaiD their relative po- 



40. This raoTenient is always executed lowani the file closers ; 
it is used only for the purpiiBU of reiiiiuiiig the troot of the eoliimn 
to enable it to pass a defile or other narrow ^^ ^^ 

place, immediately after which the column ^* ^* 

of fours should be re-formed. 

1. Sight {or left) by turns, 2. Maech. j^^j^^ 

At the command viarch, the two files on IX/' JN^ 
the right of each (our move forward ; the 

two files on the left take the short step till ^s^ - (\^ ' 

disengaged, when they oblique to the right HPiH?BH..^B 

and follow the right flies. ■■'«■ *'■ -^^'^^^ ''? 

The distance between ranks in column of 
twos is 44 inches : the guides take tbe same distance in front and 
rear of the column. 



*1. 1. Right {or left) by jiU, 3. MAUcn. 

At the command murek, the right file of each four moves for- 
ward, followed in sncceasion by the files on his left, wliu (>bli([ue 
to the right, the men keeping closed as nearly as [lOBsible to facing 
distance; the guides take the same distance. 

If marching, the leading file continues the march ; the others 
take the abort step, oblique to the right uiid follow the leading file. 

Column of files from column of twos is similarly executed. 

42. A column of twos or files changes direction, is halted and 
put in march by the sazne commands as a column of fours. 
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The march in column of fours, twos, or files is always in quick 
time unless otherwise ordered. 

48. A column o( fours, twos, or files may be Faced to tho rear, 
or to a flank, and marched a short distance, but no other move- 
inente should t>e executed until the column h again fuced lu the 
original front. The ofBcers and noncommissioned officers face 
with the column and retain their positions. 

BEIHO IN COLUUN OF TWOS OK FILKB, TO FORM COLCHN' OF rOURS. 

44, These movements are always executed away from the flle 
olosers. 

Marching in column of twos: 

1. Form fours, 2. Left (or right) obKqve. Z. Mabch. 
At the command march, the leading two of each four take the 
short step ; the rear two oblique to the left until they uncover tho 
^_ .^_ ^^ ^^ leading two, when they move to tho front, 
^1 ^i ^^ ^i ^""i '■be fours having united, all resume the 
full step, 
j I [ ! Being in column of files : 



1 



! 

ohhqvs, 3. Makch. 



r7^J~71Sja ill 45. 1. Form foun, 3, Left (or right) 

ind mareK, the leading file 

V*> V^ "f ^^'^^ ^'^"^ halts; the other files oblique to 

nIM^B the left and place themtelves successively 

P*» i**~ h"™ '''"™' °" ^^^ '^^' °' "'^ leading file, the distance 

between the fours being 100 inches. 

Column of twos is formed from eoliirnn of files on tho same 

principles. 

TEE B.ESTS. 
4(i. Being at a halt, to rest the men : 

Pau. Out ; or Rest ; or At Eabe. 
At the command fall out, the men may leave the ranks, bot 
will remain in the immediate vicinity. 

At the command fall in, they resume their former places. 
At the command rest, the niPTi ktep one heel in place, but are 
not required to preserve silence or immobility. 

At the command at ease, the men keep 
preserve silence, but not immobility. 



-^1 
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47. To rosumu the attention : 

1. Delac/imenl, 2. Attention. 
The men take the position of the soldier and fix tlieir at- 
tention. 

48. I. I^rade, 2. Rest. 

Carry the right loot 6 inches straight to the rear, left knee 
nlightif bent: clasp the hands in front of the center of the bod;, 
left hand uppermost, left thumb clasped by thumb atid forefinger 
uf right hand ; preseiTe silence and steadiness of position. 

To resume the position of the soldier : 

1. Detachment, 2. Attbntios. 



49. Being in line at a halt, the officer commanding directs the 
senior noncommissioned ofUcer; Di»miaa the delaehment. The 
officers fall out, the senior noncom missioned ofHcer salutes, steps 
in front of the detachment, and commauds: Dish[33ED. 

LITTER DRILL. 



50. The regidation hand litter consists of a canvas bed, 6 feet 
long anil 23 inches wide, made fast to two poles 7} feet long, and 
stretched by two jointed brakes. The ends of the poles form the 
handles, 9 inches long, by which the litter ia carried. The fixed 
iron legs are stirrup-shaped, 4 inches high and If inches wide. A 
strap is permanently fasteneil tu the bottom of each pole near the 
legs. When the litter is open each strap lies under the pole to 
which it ID attached, its free end buttoned to a stud ; when the 
litter is strapped it is passed over the canvas and the free end 
buttoned to a stud under the opposite pole. 

61. One regulation sling is issued to each private as part of 
hia equipment. It is made o( blue webbing, 3i inches wide, with 
a leather-lined loop at each end, and a slide to regulate its 
length. 

Before falling in. each man verities the length of his sling so 
that it is always exactly adjusted to his size, places It smoothly 
over his shoulders, the sliile cm the right side, passing the loops 
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under the belt, and, during drill with the litter, never removes 
it from the body. The loops, when off the handles, are invariably 
secured under the belt. 

52. When the detachment is formed for drill or instruction, 
officers do not wear swords. The instructor will require that the 
clothing of the men be clean and neatly adjusted ; that the pri- 
vates of the Hospital Corps fall in equipped with pouch, belt, and 
sling, and that the company bearers wear belts and brassards.* 
Hospital stewards and acting hospital stewards wear the belt, but 
no equipment of any kind, unless specially ordered. 

53. For purposes of litter drill each set of four is a litter 
squad. The litter squad is marched by the commands applicable 
to a set of four, substituting " litter " for " four." 

54r. No. 1 is the squad leader : he commands his squad and is 
responsible for it ; in his absence. No. 4, and both Nos. 1 and 4 
being absent. No. 3 commands. 

With reduced numbers, No. 1 ordinarily assumes the duties of 
No. 3, and No. 4 of No. 2. No. 1 being absent. No. 4 assumes his 
duties and vice versa, 

55. The instructor will make such changes in the personnel of 
the sets of four as he deems advisable. The selection of No. 1 
should be determined by the intelligence and experience of the 
men ; No. 4 should be as near in size as possible to No. 1, and No. 
2 to No. 3. The fours are then counted again if necessary 

50. A litter is said to be strapped when folded, the canvas 
doubled smoothly on top and secured by the straps. It is said to 
be closed when folded and unstrapped, the free ends of the straps 
buttoned to the studs on their respective poles. 

57. The foot, or front, of a grounded or ope7i (unloaded) litter 
is the end farthest from the approaching squad, unless otherwise 
designated. The foot of a loaded litter is always the end corre- 
sponding to the feet of the patient. 

MANUAL OF THE LITTER. 

ITaving assigned the medical ofTicers and the noncommissioned 
officers to appropriate duties, the instructor commands : 

* When priictioablo it is advisahlc to li:ive tho moii who are to repre- 
sent the wounded dressed in fatitruc suits ; they remain in tiie line of file 
closers until needed. 
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58. 1. Proeure lilier, 2. Right {or left) face, 3. March. 

At the first command the Nob. 3 step one pace to the front, at 
tho second command the; face as required, and at the thinl pro- 
ceed in column o( flies, by the nearest rouie, to the (strapped or 
closed) litters. Thej each take one, placing •• 

it on the right shoulder at a slope of at I 

least 45 degrees, canvas down {par. 01), and I 

jironiptly return in the reverse order, eac'h 
man resuming his place by passing through 
his interval one pace to tho rear, facing aiiout, 
aiu\ stopping forward with the left foot into I'^S 
line. HI 

If the litters are in front of the detacli- 
ment, the Nob. 3 may he marched directly for- 
ward, converging toward them, and tlien back, 
diverging to their intervals. 

This maruli should be supervised by a non- 
com missioned officer It can be executed In 
d ble t me 

^^ th but one squad the commands a e 
B mpiy p ( r tu ) I tie Mab h 

wl en the bea p oceed and retu a 1 l! e 
si ortest pat able ou 

gft In all m t ons f om the slo Id a 
to tie sAo Id tho I tte sho Id n a al-| 
be b ougl t to th t cal pos t o aga n 1 

the shoul 1 on pole D f ro t of the oti 
can a, to tl e left both 1 ends gra^p ng th 
front polo the left abo o the ngh and th 
lef forearm ho zontal 

Tl s pos hould be taken by tie 

bea when pas. ng th ough h nterval lo 
resume h s place n the 1 ne {pa 5fl) a d n 
any fo uat o no en nt n wl h th 
may be dange of the towe o u[:po hanll s 
of the litter striking neighborins men, after which the shoulder 
is resumed without command. 

<tO, Ueing at tho ahoulder: 

1, Order, 2. Letter. 
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At order, the litter is brought to Che vertioal position; at 
liller, the luwer liamlles are brought to the ground, outside 
the rig'ht foot, canvas to the left, the 
right a.rm naturallj exteniled and the 
hand grasping the front pole ; the left 
hand is dropped to the side. 
til. Being at llio 

1. Shoulder, 

2. Litter. 
AtMoiiWer,lhe]it- 

ter is raised to the 
vertical position ; ut 
litter, it is raised vur- 
ticall; until the left 
wrist is level with the 
chin, when it is laid, 
canvas down, upon 
the shoulder (par. 5H), 
where it is supported 
b; the right arm, Ihe 
right hand grasping 
the left pole; the left 
hand is dropped to 
the side. 

i\2. Being in line, 
litters at the shoulder, 

1. Carry, 2. LittbB. 
At carry, each No. 

3 brings his litter to 

the vertical position; 
at litter, he drops the npper handles forward a 
the litter is in a horizontal positloi 
while the other numbers step directly to the front. No. 3 until he 
is opposite the front handles, which he seizes with his left hand, 
and Nos. 1 and 4 until they are opposite the center of the litter 
and one pace from it. Nos. 3 iind 3 take hold by passing the left 





Order litter. 



^r Utter. 



ind downward nntil 
the left ; mean- 
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and right hantls respectively outsi<le the hanillea and grasping the 
lower one, the litter resting against the hip. The guides step for- 
ward and pliite themselves in line with the front lieiilers. 



I 




P*K. 62— Carry llWer. 



((8. Being at the carry ' 

1. Ground, 3. Litter. 

At ground, Nos. S and 3 faee inward, grasping- the handles 
with both hands; at litter, they stoop and lower litter to the 
ground, lengthvrii^ between the files, caiivi^ up, then, Etanding 
erect. Ihej faee to the front. 

64, Being at the ground : 

!. Carry. S. Litter. 

At carrj.Nos. 2 and 3 taee inward; at ii7/^r,they stoop, grasp 
handles with both hands and raise the litter from the ground to 
the earri/. 
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66. Being Ht. tlie cnrry : ■ 

1. S/iovlder, 2. LiTTEft. 1 

At ahoitldfr. No. 3 rimclies forward with his left hand ant 
grasps the litter near its (tenter; at litler, he brings it to the vuiti-' 
cal position an') Iheo to the Hhoulder; meanwhile Die other aiaa^ 
hi?ra slep backward and align themwlves u|>on liim in re^^ilir 
order. ' 

00. Being at ihu carry, litler itlmppcd: i 

1. Open, 3. Litter. 

At open, Nos. 2 and -■! face lilter; at litfer, they onbutton tU- 
straps and hiittun them to the studs od their reapectira peHet,' 




when thoy grasp the right {nppcr) handles, leaving ths UUct 
pcndeil I '111 git lid in ally, canvas tn the left. They then extend 
braces, and supporting the liltor h*>ri2oiilftll)-bytho handles, ligbl 
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band on right handle, left hand holding left handle, canvas up, 
lower it to the ground, and resume the attention, standing be- 
tween the handles, facing to the front, II the litter be merely 
closed, they at once grasp the upper hacidles and proceed as above. 

67. Being at the (i/ien. : 

1, Close, 2, LiTTEE, 
At close. Nos. 2 and 3 step respectively outside the right front 
and left rear handles and face inward ; at titter, tbey stoop and 
raise the litter by the right handles ; tbey tlieD fold the braoe^, 
and bringing the lower \<oie against the upper, canvas to the left, 
support the litter al the carry. 

68, The litter being closed: 

1, SIrfip. 9. Ln 




At strap. NoE. 2 and 8 faea litter; at liller, tbey fold canvas 
by doubling it smoothly on top of poles, then pi^r^ :ilraps around 
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litter, over canvas, and button them to studs, when thej take their 
posts at the carry. 

In opening or strapping litter Nos. 1 and 4 may assist when so 
directed. 

In the field, the litter should habitually be carried strapped or 
closed, and only opened on reaching the patient. 

The litter may m like manner be closed and then strapped, 
being at the open, at the command strap litter, when the motions 
begin with those described under close litter (par. 67). 

69. To bring the squad into line, the litter being at the ground 

or the open : 

1. Form, 2. Rank. 

At rank. No. 2 advances one pace, and all align themselres 
upon him m regular order. 

This movement permits the marching of the squad, without 
litter, to any desired point. 

70. Posts at the litter may at any time be recovered by the 

commands : 

1. At litter, 2. Posts. 

If at the ground, the numbers take posts. No. 2 on the right' of 
the front handles, No. 3 on the left of the rear handles and close 
to them, and Nos. 1 and 4, respectively, on the right and left of 
the litter at its mid-length and one pace from it ; all facing to the 
front. 

If at the open, Nos. 2 and 3 take posts between the front and 
rear handles, respectively, facing to the front, and Nos. 1 and 4 as 
with litter at the ground, but one short step (15 inches) from it. 

This is the invariable position taken by each number at the 
above commands, whatever may have been his previous fK>sition 
or duty. 

71. Being at litter posts, to change posts: 

1. Change posts, 2. March. 

No. 1 takes No. 3's post, and No. 4 No. 2's, while Nos. 3 and 2 
step to the left and right of the litter, respectively, into the va- 
cated positions, all thus describing part of a circle in the same 
direction around the litter. 

72. Being at the carry in marching : 

1. Change hearers, 2. March. 
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Nos, 1 and i step to the right rear and left front of the litter, 
respeetivelj, and gr&sp the hbiUdles relinquished bf Nos. 3 and 2, 
who step to left and right center, respectively. 

73. The squad leader eontinnes to exercise oommand from 
whatefer position he may occupy. 

i4. To resume the original poaitions the moveinent 18 reTBrsed 
by the commands : 

1. Al litter, 3. Posts. 

75. Being at the open: 

1, Prepare to lift, 3, Lift. 
At the first command Nos. 3 and 3 draw loops from the belts, 
take one in each hand, stoop, slip them upon the handles, and 
grusp handlos. At the second cojnmand they slowly rise; No. 4 
advances to side of No. %, and No. 1 steps backward to side of 
No. 3 adjust slings and observe that eterythiug is right, when 
they resume their posts. 

76. At the commands: 

* 1. Forward, 2. Maech, 
the bearers step off, No. 2 with the loft, No. 3 with the right foot, 
taking short sliding steps of about 20 inches, to avoid jolting and 
to secure a uniform motion to the litter. Not. 1 and 4 step off 
with the loft foot. 

77. Being at the 2>/<: 

1. Lower, 2. Littee. 
At litler, Nos. 3 and 3 slowly lower the litter to the ground, 
slip loops from the handles, stand erect and pass the loops under 
theic belts. 

78. When the litter is to be moved but a few paces, it may be 
lifted and marched without slings by prefixing without alittge to 
the commands : Prepare to lift, lift. 

79. To carry the litter by four bearers, being at the open, the 
commands are : 

1. By four, 3. Prepare to lift, 3. Lift, 
• The 80-eal1ed single slap, which is by far tlie easiest for the patient, 
but which is aoquired with diSiculty, may aliio be pmuticed ; Ku. 2 stepti 
□If with the left foot, and No. 3 follows with his right an instant later, 
and hefare Nu. 2 han plaDted his right ; No, S'a right foot next touches 
tho ground, and is inimediuldly followeil by No. S'b left. 
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At the second command Nos. 3 anil 3 tafce posts outside 
right front and left rear handles, respectively, and No*. 



. 4 and 1 I 




PiH. 



Lltler lined by four. 



ontside the opposite handles; thej alt stoop and grasp handles 
with both hands. At lift, they slowly rise. 

80. The open litter should be lifted and lowered slowly and 
*withuut jerk, both ends simiilUneoiisly, the nutr bearer moring 
in accord with the front bearer, e6 as to maintaiu Ihe canvas bori- 
nontal ; in fact, the open litter should be handled for purposes of 
drill as it it were a loaded litter, and as soon as the men are famil- 
iar with its manual, the drill should, whenever practicable, be with 
loaded litter. 

§1, Being in line at the shoulder: 

1, Return inter. 2. Right {or left) face, 3. MiRCH. 

At the llrst command, the Nos. 3 bring the lilter to the vor- 
tical position and step one puce to the front ; at tbe second tbtn 
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race as required and bring the litter to the slioulder, and at the 
third proceed in column of files, by the iieareBt route, to the plaea 
designated for the litters, where tliey leave them, and, returning 
in the reverse order, resume their posilioaa by passing through 
their intervals one pace to the rear and facing about into line. If 
the place designated is in Front of the detachment (or if there be 
but one squad), the Nos. 3 proceed as described in par. 58. This 
movement should be suporvisiKi by a nonconimisBioned officer. It 
can be executed in double time, 

MARCHINGS WITH LITTER. 

82. The interval between llttci's, that is, between No. 1 of a 
aquail and No, 4 of the next squHd on the right, is G inches. It 
is ordinarilf BufBcient for the execution of alt movements, and 
should be carefully maintained. 

To align a line of litters, at a halt, the litters being at the carry 
or lifi, the commands are : 

1. Right (or kft), 2. Dbess, 3. PitosT. 

At dress, all dress to the right, the Nos. 3 aligning theniBolves 
on the right guide, or No. 2 of the right squail, all promptly re- 
covering their intervals, if lost. At front, all face to the front, 

83. Being in column, to estend distances, the commands are 

I. To (mo (or more)pai;ea, extend, 2, March, 
The hrst squad advances forward in quick time and the other 
squads take the short step and success I vel]' gain the iucreased dis- 
tance; if in inarch the first squad maintains the quick time, while 
the other squads take the short step as above. 
81, The column Is closed by the commands: 
1. Litters, 2. Close, 3. March, 
when the first squad stands fast (if at a halt), or takes the short 
atop (If in a march), and the other squads successively cloiw up. 

85. The line, or cohimn of litters, is marched by the commands 
already given (par. 36 and following), sutistituting " tillers " for 

The following movements require special notice or deserip- 



256 PROMPT AID TO THE INJURED. 

BEING IN LINE, TO TURN AND HALT. 

86. 1. Detachment, 2. Right (or left), 8. March, 4. Front. 
The first litter halts, and taking the short step, wheels to the 

right on its own ground ; the other litters half wheel to the right 
and place themselves successively upon the alignment established 
by the right litter (par. 23). 

BEING IN LINE, TO TURN AND ADVANCE. 

87. 1. Detachment, 2. Right (or left) turn, 3. March. 

The first litter takes the short step and wheels to the right on 
a movable pivot, followed by the others as in par. 24. 

BEING IN LINE OF LITTERS, TO MARCH BT THE FLANK IN COLUMN 

OF LITTERS. 

88. 1. Litters, 2. Right (or left), 3. March. 

At the command march. No. 2 steps off to the right and No. 3 

to the left, both describing 
a quarter of a circle, so as 
to make the litter revolve 
horizontally on its center 
until both face to the right, 
^ when they take the full step 
in the new direction ; Nos. 
1 and 4 maintain their rela- 
tive positions opposite the 
center of the litter. The 
right guide places himself 
one pace in front of the first 
litter, and the left guide one 
I»AR. 88— Litters right. pace in rear of the last litter. 

BEING IN LINE, TO MARCH IN COLUMN OF LITTERS TO 

THE FRONT. 

89. 1. Right (or left) forward, 2. Litters right (or left), 
3. March. 

At the command march, the right litter moves straight to the 
front ; the other litters wheel to the right and then to the left in 
column (par. 31). 

To form line from column — see par. 35 and following. 
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90. 1. lAlUn about, S. Mabch. 

Nos. % uid 3 step off as in par. 88, but cuntinue the muTement 
until both face to the rear, the other numbers inalataining theii 
relative posit tons opposite the center of the litter. 

The about nith the litter is always to the right. 

81. The ooiuran of strapped litters at the carry (par. 63) is the 
habitual column of route, The rat£ is 3 to 3i miles per hour. 
Harching in quick time: 

1. Route step, 2. March. 
The men are not required to preserve silence nor keep the step. 
The litter squads preserve their distance. 
It from a bait: 

1. Forward, 2. Route Slep, 3. Makcb. 
To resume the cadence step : 

1. Detaehmenl, 3. Attbstion. 
At the command nlleiition, the cadence step Iri quick time is 



Upon halting while marching in route step, the men come to 
the rest at the ground (par. 63). 

93. To marc-h at ease : 

1. At eaae, 3, March. 
The detacbment marches as in the route step, except that 
Bitenee ia prefierved. 

THU LOADED LITTER. 

98. For drill in loading litter, the "patients" arc directed to 
lie down, at suitable intervals, near the line of litters, first with 
head and later with feet toward it, and lastly in any position. 
Each squad may be separately exercised under its leader or an 
instructor, or several squads simultaneously. 

94. The litters being at the open, the instructor commands : 

1. Atpatiml, 3. Bighf (or lefl), 3. Posts. 
18 
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If the command is right, ^ios. 2, 1, and '3 take positions, I 
at tbe right ankle, No. 1 at the right hip, and No. 3 at the right 
shoulder, vhile No. 4 takes position by the left hip opposite No. 
l,all faciog tbe patient. 




It tho eoTntnand is Uft, N-os. 3, 4. and 3 take position. No. 2 at 
the left ankle. No. 4 at the loft hip, and No. 3 at the left ahoulder, 
while No. 1 takes position at the right hip opposite No, 4, all 
facing- the patient. 

It will be seen from the above that, whether the comniaiid is 
right or left, the positions of Nos. 1 and 4 are invariable. No. 1 Ht 
the right hip. No. 4 at the left hip. and that the positions of Nos. 
9 and 3 are alwaj^ at the ankle and shoulder, respectively, on tbo 
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right or left of the patient, as the command may be ; if right, they 
are tin eaah aide of No. 1 ; if left, they are on each side of No. 4. 

These movements assume that the patient is lying on his back ; 
but as in the field he will often lie on hia face or side, the bearers 
should be practiced in promptly taking their proper positions 
under all circumstances. 

These positions are taken by the bearers, whatever may have 
been their previous positions or duties. 

95. 1. Impure to lift, 3. Lift. 

At the first (command all the bearers kneel on the knee nearest 
the patient's feet (right knee if on the right of the ]«tieiit, and 
on the left knee tf on his left) lio. S passes both forearms under 
the patient's legs carefully supporting the fracture, if there be 
one; Nos. 1 and 4 pass their arms under the small of his back 
and thighs, not lonklng hands No. 3 passes one hand under his 
neck to the further armpit with the other supporting the nearer 
shoulder. 




Fak. K.—Tbe patleDt lifted. 



At the second command all lift together slowly and carefully 
and place the patient upon the knees of the three bearers. As 
soon as he is firniiy supported there, the bearer on the free aide 
(No. 1 or 4) reliiiquislies his hold, passes qniekly and by the short- 
est line to the litter, which he takes up by the middle, one pole 
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iu (lacli hftiul, and returniug rapidly jilacos it under the patient 
and against the bearers' aukle. 

96. 1. L(tV)&r, 3. Patient. . 
Tho free bearer. No. 1 or 4, stoops atid assists the other num- \ 

bers in geotlv and carefully lowering the patient upon the Utter, i' 
The bearers then rise and at once resume their positions at lilter 
potts (par. 70), 

97. To unload, posts are taken at patient as in loading. At 
the comniands : 

1. Prepare to lift, 3. Lift (Par. 95), 
they raise hiin upon the knees, the free bearer remorcs the Utter, 
and at tower patient they lower hiin carefully to the ground. 

99. In the Qeld. Nos. 1 and 4 going ahead, haviug reached the H 
patient and taken position on their respet^tive sides, remove his \ 
arms and accouterments and examine him \a deterjnine the site 
and nature ol the luxury ; tlieyudminister restoratives, if required, 
and apply such dressings or splints as arc neeilful or available. 
As soon OS Nos. 3 and 3 reach the patient, they help, as far as may 
be necessary, in rendering this first aid. 

99. The drill sliould he made us nearly as possible like service 
in actual warfare. For this purpose a diagnosis tag having been 
attached to Ihe clothing of the " wounded," indicating the site 
and character ot the injury to bo drussod before loading, tliey are 
directed to take positions at variable distances, in or out of sigbt, 
such OS they would occupy on the battlefield. 

100. The litter being at the carry, at tlie commands: 

1. Search for teaaaded, 8. Mabcs, 
each leader assumes charge of his squad and proceeds independ- 
ently. Nos. 1 and 4 at once start ahead lo search, but without 
losing sight of the litter, which follows in quick time, taking the 
double time as soon as a patient is discovered. The litter is halted 
and opened (by No. 3'b commands) in the most convenient position 
near the patient. The injury having been dre.'^si'd. No. 1 commands: 

101. 1. At patient, 2. Right (or left), 8. Posts. 

As a rule, the command should be right or left, according as 
the right or left side of the patient is injured, so that by having 
the three bearers on that side a better support may be given to 
the wounded parts. 
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103. In the field, when tho ground on which the patient lies 
is such tliat the litter can not be placed Uirectlf under him, it 
should be placed as near him as possible, and preferablr in a di- 
rection parallel to, or in line with hini, when it will be necessary 
lo CHiTj the patient to the litter, instead ot the litter to the pa- 
tient. In such ease, the bearers having brought the patient upon 
their knees, as described in par. 93, at the command rise, take firm 
hold ot him and rise, and at march, carry him forward, or by the 
flank, as directed. From this position he is first lowered to the 
knees ot the bearers, and thence placed upon the litter or ground. 

lOS. At the commands : 

1. Cease, 3. DbiivLtnq, 
the squads re-torm in line and lower litters, when the patients, if 
still upon the litters (the dressings, if any, baring been removed), 
are directed to rise and resume their jnsts, after which the litters 
are strapped. 



104. The position ot a [tatieiit on the litter depends on the 
character at his injury. An overcoat, blanket, knapsack, or other 
suitable and convenient article, should be used as a pillow to give 
support and a, slightly raised position to the head. If the patient 
is taint, the head should be kept low. Difficulty ot breathing in 
wounds of the chest is relieved by a sufficient padding under- 
neath. In wounds of the abdomen the best position is on tlie in- 
jured side, or on the back if the front of the abdomen is wounded, 
the legs in either cose being drawn up, and a pillow or other avail- 
able object placed under the knees to keep them bent. 

In an injury ot the upper extremity, calling for litter trans- 
portation, the best position is on the back, with the injured arm 
laid over the body or suitably placed by its side, or on the unin- 
jured side, with the wounded arm laid over the body. In inju- 
ries of the lower eslremity the patient should be on his back, or 
inclining toward the wounded Mde; in cases of fracture of either 
lower eitremity, if a splint can not be applied, it is always well 
to bind both limbs together. 



OBSEBAt. 1 

105. In moving the patient cither with or without litter, every 
movement should be made di-lilierately and as gently as pnHsible, 
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having special care not to jar the injured part. The cominand 
steady will be used to prevent undue haste or other irregular 
movements. 

106. The loaded litter should never he lifted or lowered vnth- 
out orders, 

107. The rear bearer should watch the movements of the front 
bearer and time his own by them, so as to insure ease and steadi- 
ness of action. 

108. The number of steps per minute will depend on the 
weight carried and other conditions affecting each individual 
case. 

109. The handles of the litter should be held in the hands at 
arm's length and supported by the slings. Only under the most 
exceptional conditions should the handles be supported on the 
shoulders. 

110. The bearers should keep the litter level notwithstanding 
any unevenness of the ground. 

111. In making ascents or descents, the rear or front handles 
should be raised to bring the litter to the proper level, Nos. 1 and 
4 supporting the poles on their respective sides. With only three 
bearers, the free bearer takes hold of the handle on his side. 

112. As a rule the patient should be carried on the litter feet 
foremost, but in going up hill his head should be in front ; in 
case of fracture 6f the lower extremities, he is carried up hill feet 
foremost, and down hill head foremost ; to prevent the weight of 
the body from pressing down on the injured part. 

TO PASS OBSTACLES. 

113. A breach should be made in a fence or wall for the 

passage of the litter, if there be no gate or other opening, but 

should it be necessary to surmount the obstacle, the commands 

are given : 

1. ObstaclSy 2. ;March. 

At obstacle^ Nos. 1 and 4 close in to side of litter, grasp poles 
with both hands and support it ; at march, No. 2 slips loops from 
handles and climbing over, receives litter as it advances (facing to 
the front) ; Nos. 1 and 4 then pass the obstacle and resume their 
places at the poles when the litter is carried over ; No. 3, slipping 
loops from handles, now also climbs over and takes his place be- 
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tweea the haadles; the lilings having beeii adjusted without halt- 
ing, Nob. 1 and 4 resume their posts. 




11* The passage of a narron cut or d tch is effcLted in a. 
similar manner N ». 1 an 1 4 beslride r lesccnd into the i-ut, 
suppcrt anl advance tile litter until \o 2 has crosatd and re 
Kumad hiB hold when the litter is -carried over No 3 then crosbcs 
and all resumu thoir places. 

115. In crossing a running stream, or broken or otherwise 
difficult ground, or going up or ilown a hill, No3. 1 and 4 give 
support on their respoctive sides of the litter at the command ob- 
alach (par. 113); or the litter may be carried hy frnir (par, 79). 

116. To surmount an obstacle over 5 feci high, the litter 
being lifted hy four (par. 70), the commands are givea: 

1. Saiae, Z. IjITTEB, 
when the litter is carefully raised to the level of the obstacle and 
passed over until the front legs have ploared it, where it is rested ; 
Mob. 2 and 4 cross the obstacle and rpsiime hold of their handles 
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on the other side; the litter is then adviitioed until on 1 7 
handles rest upon the obstacle, when Nos. 1 and 3 get 
resume hold of their handlra ; the litter is then lowered. 



^ 

the rear 1 




PiB. ne.-Sui 

117. To pass a wide init or diteh, the litter being lowered with 
the front legs near the edge, Nos. S and 4 descend into the cut, 
take hold of the front handles and the movement proceeds as in 
par. lis. 

IIS. A loaded litter is usually I'arried upstairs head front, and 
downstairs feet front, as follows: The litter is msrcheJ to the foot 
of the stairs in the usual manner, wheeled about, halted, and 
lowered, when llie commands a 

1. Prepare for glairg. 3. I.IPT, 3. Mabch, 
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At the first command, No. 4 steps to tho handle nearest him at 
the foot at the litter, which he grasps firnilj witli both hands, 
while No. 3 grasps the opposite handle ; No. 3 faces about, stoops, 
replaces loops and grasps handles. At lift, the litter ia lifted, and 
at march, carried up by Noa. 3, 3, and 4, the rear hearers (Nos. 3 
and 4) keeping jt as level as possible hj raising their end, and, if 
necessar)', resting the handles on shoulders. They must carefully 
natch the patient to prevent accident. In this movement No. 1 
falls out and accompanies litter, to render any assistance required. 




If the litter i: 
be lowered as so 
the usual positioi 



.— CarryinB a. loaded lltl*r upataira. 



to be carried any considerable distance, it must 
II as possible after the st-airs are mounted, and 
i resumeil. 



TO CARRV A LOAHEn LIITER DOWNSTAIRS. 

119. As the litter apprnaches the stairs, tlie command Pre- 
pare/or alaira is given, when No. 4 adva 



■a to left front handle. 



F 
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wliinh he graspe iirinly with, both htinds, while No. 2 grasps the 
opposite hundle. I'he front bearers, «s the descent proceeds, 
bring handles to shoulders, if necessary, to keep the litter as level 
as possible ; the rear bearer carefull; observes patient to see that 
no accident happens to him. When the level in reached the iisnal 
positions are resumed. When necessary the litter may be lowered 
at the head of the stairs. 

When, for any rea.wn, it is necessary tit carry a patient feet 
first upstairs or head first downstairs, the bearers are simply re- 
yersed, in the former case No. 3 beeoiuing front bearer, and in the 
latter No. 3, who is assisted by No. 1. 



^ 




120. In loading with reduced numbers No S or 5 (absent) Is 
ordinarily replaced by No. 4 or 1, respectively while Nos. 1 and 4 
replace eaeh other (par. 54). 
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With three bearers the litter is placed as uaiial, and at the pre- 
Bcribad c^ommatids the bearers take their proper pusitions. The 
pntieat having been lifted by the tlirue boarers, is supported on 
the knees of the two on one side, while the third (No. 1 or 4) 
places the litter in position under him. 




121, Another method for three bearers when it is neoesBarj 
to carry the patient to the litter is as follows Two bearers take 
their positions on the same side oppniite Iha knee anri hip, while 
« third stands by the opposite hip. At the usual commands the 
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two bearers at the hips stoop, and raising the patient to a sitting 
position, place each one hand and arm around the back and inter- 
lock the fingers of the other hand, palms up, under the upper part of 
the thighs. The patient, if able, clasps his arms around their necks. 
The third bearer (No. 2 or 4) supports the lower extremities with 
both arms passed under them, one above, the other below the knee. 

122. If only two bearers are available (e. g,, Nos. 2 and 3), the 
patient is necessarily always carried to the litter. No. 2 proceeds 
by the right and No. 3 by the left, and take position on opposite 
sides of the patient, near his hips. They lift the patient as di- 
rected (par. 140), the legs remaining unsupported, and carry him 
feet foremost over the near end of the litter. 

In case of fractured lower extremity, the two bearers kneel on 
the injured side, raise the patient upon their knees, and lake firm 
hold of him, No. 2 supporting both lower extremities, while No. 3 
supports the body, the patient clasping his arms around his neck, 
when they rise. 

123. To unload with three bearers, posts are taken at patient 
as in loading. At the commands : 

1. Prepare to Lifl^ 2. Lift (Par. 95), 

they raise him upon the knees, No. 1 (or 4) removes the litter, 
and at lower patient^ they lower him carefully to the ground. 

124. With two bearers, they form a two-handed seat (par. 140) 
and lift the patient off the litter. In the case of fracture, they 
stand on the same side, and kneeling (par. 122), lift him upon 
their knees, then rise and take two steps backward to clear the 
litter, when they lower him to their knees and then to the ground. 

TO TRANSFER PATIENT FROM LITTER TO BED OR ANOTHER LITTER. 

125. From litter to bed : With four or three bearers the lit- 
ter is placed at the foot of the bed, as nearly as possible in line 
with it ; the bearers taking their positions (all on one side if only 
three), lift the patient upon their knees, then, at the command 
rise, taking firm hold of him, they rise, and, moving cautiously 
by side steps to the bedside, lower him upon the bed. 

With two bearers, the patient is likewise first lifted upon their 
knees, then carried by side steps to the bed. 

12(>, From litter to litter: The patient is lifted upon the knees 
of the bearers, the litter removed and replaced by the other litter. 



¥ 
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IMPROVISATION OF LITTERS. 

IS 7. Manj things can be used for this purpose ; 

Camp cots, window shutters, doors, benches, boards, ladders, 
etc., properly padiled. 

Litters ma; be made with sacks or bags of any description, if 
large and strong enough, bj ripping the bottoms and passing two 
poles through them and tying urosspieoes to the poles to keep 
them apart ; two, or oven three, sacks placed end lo end on the 
same poles may bo necessary to make a safe and comiortablu litter. 

Bedticks are used in the same way by slipping the poles 
through holes made by snipping off the four corners. 

Pieces of matting, rug, or carpet, trimmed into shape, may be 
fastened to poles by tacks or twine. 

Straw mats, leafy twigs, weeds, hay, straw, etc., covered or not 
with a blanket, will make a good bottom over a framework of 
poles and cross sticks. 

Better still is a litter with bottom of ropes or rawhide strips 
whose turns cross each other at close intervals. 




128. Bnt the usual military improvisation is by means of 
rifles and blankets. Each squad should be supplied with two rifles 
(bsyoiiots filed), carried by Nos. I and 3. who assure themselves 
_^ that they are unloaded, and a regulation blanket rolled up, and car- 
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ried b; No. 4 over right shoulder. The detachmcot being in tine, is 

formed in column ot fours (par. 37), when the <?ommands are giveu : 

1, iYepore, 2. Blanket litter. 

Kos. 2 and 4 step two paces forward, and Kos, 1 and 3 place 
tbemselviia behind them. Noa. 2 and 4 face about; No. 4 takea 
blanket roll and passes one end to No. 3, when Nos. 1 utid 3 seize 
free edge of blanket (with free hands) as near the corners as pos- 
sible; Nos. 3 and 4 step backward till the blanket la unrolled, 
when all stoop aud pla^e it smoothlv on the ground. Nos. 1 and 
3 la; rifles under edges of blanket, trigger guard in, muzales 
toward 2 and 4, somewhat converging, when all roll blanket 
tightl]r about rifle», an equal number of turns on each piece, until 
the space between them measures SO inches, and stand erect. 

128. The blanket litter is lifted by four, as in par. 7B. It may- 
be carried in any direction, atid all movements of loading, unload- 
ing, etc., are executed as laid down (or the hand litter. 

130. When no longer required, the commands are given : 
1. Take apart, 2. Blanket littbb. 

The bearers having resumed their original positions, face the 
litter, stoop and unroll blanke^t on their reiipcotive sides-, Noe. 1 
and B take up the riSes and stand at the order ; Nos. S and 4 fold 
the blanket lecigthwise, then roll it tightly, when No. 4 places the 
roU upon his shoulder and all uland facing to the front. 

At form, rank, each squad is re-formed as In par. 60. The col- 
umn of fours may now be re-formed into Hub (par. 35), 

181. Should it be desirable, by reason of the patient's condi- 
tion, the following method may be used : 

One-half of the blanket is rolled lengthwise into a cylinder, 
which is placed along the back o( the patient, who has been 
turned carefully on his side. The patient is then turned over 
upon the blanket and the cylinder unrolled on tile other side. 
The riflea are then laid down and rolled tightly in the blanket, 
each a hke number ot turns^ until the side of the body of the pa- 
tient is reached, when they are turned tri|^r guards up. 

188. A litter may also bo prepared with two rifles and two or 
three blouses, by turning the blouses lining out, and buttoning 
them up, sleeves in, when the rifles are passed through the slaaves, 
the backs of the blouses forming the bed. 
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Two bearers may carry the wounded mao in these inpravisBr 
tions, but it is better, whenever possible, that four men should do 
so, two on each side. 
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134. To hft the pa- 

The bearef, turning 
patient an his face, steps 
astride body, facing to- 
vranl the head, and with 
hands in his armpits lifts 
him to his knees, then 
clasping hands over the 
abdomen, lifts him lo his 
feet; he then with the 
left hand seize? the pa- 
tient by the left wrist 
and drawing the left arm 
^boiit his (the bearer's) 





Fab. 134.— LirtlDg patteDt erect. 



f 
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neok holds it against his left chest, the patient's left side resting 
against his body, and supports him with his right arm about the 

135. From this position the bearer proceeds as follows : 

To lift the patient in arma. 
The bearer, with his right arm behind patient's baclc, passes his 
left under thighs and lifts him into position. 

To place patient astride 0/ back. 

136. The bearer shifts himself to the front of patient., butl< tii 
him, stou[)S, and grusping his thighs, brings him Well up on his 

As the patient 
must help himself 
by placing his arms 
around the bearer's 
neuk, this method is 
impracticable with 



To place thepatienl 
across back. 
137. ThebeareT 
with his left hand 
seizes the right 
wrist of the patient 
and draws the arra 
over his head and 



1 




upo] 



his 



F.1B. 1^.— PalieDt nuross back. 



loft shoulder, then 
shifting himself in 
front, stoops and 
clasps the right 
thigh with his right 
arm [lassed between 
the legs, liis right 
liaud seising the p&. 
tient's right wrist; 
lastly, he with his 
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To place patient acroBS shoulder. 
138. The bearer ulusps his bands about the patient's 
shifts himself to the front, facing bim, and stoopitig, plou 




right ahoiililer against tlie abJumen ; he passes his right band, and 
arm between the thighs — securing the right thigh — and with bis 
left grasps patient's right hoiiil, bririgiijg it from behind under his 
(bearer's) left atrnpit, when, the wrist being firmly grasped by his 
right hand, he rises, This position leaves the left hand free, 
19 
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139. Ill loweriDg patienl: from tbese positions the m 
reytrsed. Slimild a palienl be wounded in anch mauner us to re- 
(juirL' these mtitiona to be couduotwl from his right side, instead 
of left, AS laic! down, tho 
chiiiifie is simjjty one of 
Imiidsi— the motions pn>- 
ceud as directed, substitut- 
ing right for left, and nice 



£1/ the titro-hunded seat. 
140. The pHtient Ijing 
on tlie grouuU, the uom- 
niands are given : 
1. Form iwo-handed atal, 
3. Prepare to lift, 
3. Lift, 

At the first command 
the tno bearers taku posi- 
l.iori lauJTtg each other on* 
the right and left of the 
palie^it near his hips. 

At the second coramand 
t.hev raise the patient to a 
sitting posture, pssa each 
one hand and arm around 
Ills back, while the other 
hands are (lassed under 
the lliighs, palms up, and 
the fingers iuterloeked. 

At lift both rise to- 
gether, 
break etep, the right bearer 
starting with the right foot, 1ho left bearer with the left foot 
By the extremities. 
HI, This method requirys no effort on thepart of the patient; 
but it is not applicable to severe injuries of Iha lower extraiDitiea. 




rching, the bearers slioi 
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One bearer stands by the patient's head, the other between his 

legs, both facing toward the feet. At prepare to lift, the rear 

bearer, having raised the patient to the sitting posture, clasps 

him from behind around the body under the arms, while the 

front bearer, standing between the legs, passes his hands from 

the outside under the flexed knees. At lift, both bearers rise 

together. 

By the rifle seat, 

142. A good seat may be made by running the barrels of two 
rifles through the sleeves of an overcoat, buttoned as in par. 132, 
so that the coat lies back up, collar to the rear. The front bearer 
rolls the tail tightly around the barrels and takes his grasp over 
them ; the rear bearer holds by the butts, trigger guards up. 

143. A stronger seat is secured in the following manner : 

A blanket being folded once from side to side, a rifle is laid 
upon it transversely across its center so that the butt and muzzle 
project beyond edges; one end of the blanket is folded upon the 
other end and a second rifle laid upon the new center in the same 
manner as before. The free end of the blanket is folded upon the 
end containing the first rifle so as to project a couple of inches 
beyond the first rifle. The litter is raised from the ground with 
trigger guards up. 

TO PLACE A PATIENT ON HORSEBACK. 

144. The help required to mount a disabled man will depend 
on the site and nature of his injuries ; in many cases he is able to 
help himself materially. If he be entirely helpless, five men — if 
available — should be used to mount him, one to hold the horse, 
the others to act as bearers. The horse is, if necessary, blind- 
folded. 

To load from the near side, the bearers take posts at patient 
left, lift the patient and at the command prepare to mount carry 
him to horse, his body parallel to that of the horse, his head 
toward the horse's tail. No. 1 stands on the off side of the horse 
ready to grasp the right leg of the patient when it is brought 
within his reach. When close to the horse's side, at the com- 
mand mount, the patient is carefully raised and carried over the 
horse until his seat reaches the saddle, when he is raised into 
position. 



r 



376 



PROMPT AID rn THE INJURED. 



When necessary to loud froni the gff aiJe the bearers take poats 
al palienl right. 

To mount with the ftssistjiiiee of three or two bourers the aama 
principle is observed. 




Placing patient od horsi 



Ha. To dismoimt, at 
1. At patient, 3. Riglit (or left), 3, Posts. 4. Freiiare to dUmoitnt, 

5. Dismount, 
the innvementB are rBverseil. 

148. The patient ooce mounted should be made as safe and 
ciimFortablo as possible. A comrade may be mounted behind hiiu 
to hold him and guide tho horse ; otherwise, a lean-back muHt be 
provided, made of a blanket roll, a pillow, or a bag tilled with 
leaves or grass. If the patient be very weak, the lean-back can 
be made of a sapling bent into an arch over the cantle of the 
saddle, its prids securely fastened, or of some other framework to 
which the patient is bound. 
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147. The traTois is a vctiitle itilended for tmnB porting the 
sick or wouiideil when tlie use <if wheeled vehicles or other means 
of CransportaLion is ijnprticticable. It conEistB of a frame, having 
shafUi, two Eide poles und two * 
crossbSiFs, upon which a litter 
may be rested and partly sus- 
pended. When in use ahorse 
or mule is attached to the 
shafts and pulls the vehicle, 
the polesot which drag on th% 
ground. One pole is shghtly 
shorter than the other, in order 
that in passing an obstacle the 
shock maybe received success- 
fuUy by each and the motion 
be equably distributed, 

148. A travels may be im- 
provised by cutting poles about 
16 feet long and 2 ineheb m 
diameter at the small end. 
These poles are laid parallel to 
each other, large ends to tho 
front, and S^ feet apart; the 
small ends about 3 feet apart, 
and one of them projecting 8 
or 10 inches beyond the other. 
The poles are eonnected bj a 
crossbar about 6 feet from the 
front ends and another about 
6 feet back of the first, each 
notched at its ends and se- 
curely lashed at the notches to 
the poles. Between the eroas- 
pieces the litter bed, 6 feet 

long, is filled in with canvas bin ketr- etc securely fastened to 
the poles and crossbars or w th rape lar at rawh le strifiK, etc., 
stratehing obliquely fi-om p le to pule ni turns, crossing 

each other to form Ihf la fo a 1 f,ht m t ess r impTOvised 
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bed ; or a litter may be made fast between the poles to answer the 
same purpose. The front ends of the poles are then securely 
fastened to the saddle of the animal. A breast strap and traces 
should, if possible, be improvised and fitted to the horse. On 
the march,«the bearers should be ready to lift the rear end of the 
travois when passing over obstacles, crossing streams, or going 
uphill. 

THE TWO-HORSE LITTER. 

149. The two-horse litter consists of a litter with long handles 
used as shafts for carrying by two horses, or mules, one in front, 
the other in rear of the litter. It accommodates one recumbent 
patient. On a good trail it is preferable to the travois, as the pa- 
tient lies in the horizontal position, and, in case of fractured 
limbs, they can easily be secured against disturbance. This litter 
may be improvised in the same manner as the travois, only the 
poles should be 16| feet long, and the crossbars forming the 
ends of the litter bed should be fastened 5 feet from the front 
and rear ends of the poles. The ends are made fast to the 
saddles by notches, into which the fastening ropes are securely 
tied. 

160. A patient is placed upon a horse litter after it is hitched, 
and removed from it before it is unhitched, in the same general 
manner as when lowered upon or lifted from a bed or other 
litter. 

THE AMBULANCE, 

151. The ambulance is a four-wheeled vehicle, drawn by two 
horses. It provides transportation for eight men sitting or two 
recumbent on litters, or four sitting and one recumbent. It is 
fitted with four removable seats, which, when not used as such, 
are hung, two against each side, thus answering the purpose of 
cushions. The floor is 7^ feet long and 4 feet wide. Beneath the 
driver's seat is a box for the medical and surgical chests, and 
under the body are two water tanks ; outsfde, on each side, are 
two brackets upon which litters are carried. On the left side, in 
front, there is a socket for the ambulance flag, and underneath 
the footboard, on the left side, tliere is a drawer for tools, groom- 
ing implements, etc. 
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AMBULANCE DRILLS.* 

152. The litters are said to be packed when they are strapped 
and placed upon the brackets. The seats are said to be prepared 
when they are horizontal, supported by the legs ; and packed when 
they are hooked against the sides of the wagon. 

To take posts at ambulance. 

153. Being in line : 

1. At ambulance, 2. Posts. 

The designated squad marches in column of files to the ambu- 
lance ; when No. 1 takes post on the left, No. 2 in the center, and 
No. 3 on the right of the rear of the ambulance and close to it, 
No. 4 on the right of No. 3. 



I 



12 3 4 

In the case of a litter lowered in rear of ambulance prepara- 
tory to loading, head of patient toward it, at the command posts, 
each No. faces about and proceeds directly to his ix)st. 

This is the invariable position of the squad at ambulance 
posts; it may be taken from any position (the litter, if any, be- 
ing grounded or lowered), and when disarranged, from whatever 
cause, the squad may be reassembled by these commands for 
service at the ambulance. 

* With the old pattern ambulance, which has a litter rest and special 
litters (the latter carried suspended each by two straps from the hand 
rails), and which will not accommodate the regulation litter, tlie bearers 
proceed as follows: After the seats are packed^ No. 2 passes the two rear 
rollers to No. 3 and adjusts the two front rollers ; they then, beginning 
on the right, unbuckle the straps, place the litter upon the rollers, and 
resume their posts. No. 1 then conmiands : IVocure litter^ about face^ 
when the litter is brought to the carry and opened \ after which the pa- 
tient is transferred to the ambulance litter and loaded. After the patient 
is unloaded and transferred to the regulation litter, No. 1 command^: At 
ambulance litter posts^ when the litter is dosed, shouldered., and retvrned 
to ambulance ; he then marches his squad back to the roirulation litter. 
To prepare seats., the litters are suspended, beginning on the right, the 
rollers are returned to their compartment, and the scata prejtared. 
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154. The ambulance having se&ts packed and the squad being 
at ambulance posts : 

1. PreparCy 2. Seats. 

Nos. 1 and 3 raise the curtain, if necessary, and open the tail 
gate ; Nos. 2 and 3 enter the ambulance, No. 2 facing the front 
and No. 3 the rear seat of their respective sides. Each man seizes 
the lower edge of the seat about 6 inches from the ends with both 
hands and lifts it carefully to free the hooks from the upper slots, 
and then slips them into the lower slots ; he raises the legs and 
adjusts them to the seat, fastening the keepers, and tries the seat 
for firmness before leaving it. He then prepares in like manner 
the opposite seat. Nos. 3 and 2 now resume their places at ambu- 
lance posts, 

156. The ambulance having se&ts prepared, and the squad be- 
ing at ambulance posts : 

1. Pack, 2. Seats. 

Nog. 1 and 3 raise the curtain, if necessary, and open the tail 
gate, Nos. 2 and 3 enter the ambulance. No. 2 facing the front 
and No. 3 the rear seat of their respective sides. Each man hav- 
ing pushed aside the keepers covering the slots, releases the legs, 
then seizing the front of the seat with both hands, raises the seat 
to clear the hooks from the lower slots and slips them into the 
upper slots. He then packs in like manner the opposite seat. 
Nos. 3 and 2 now resume their posts at ambulance. 

166. Seats can be prepared or packed on one side only (leav- 
ing room on the packed side for one recumbent patient), by the 
commands : Prepare (or pack) seats, right (or left), 

167. The litter being lifted, at the commands : 

1. Take post to load ambulance, 2. March, 

the squad proceeds to the ambulance. No. 4, starting ahead in 
double time, lays the arms and accouterments of the patient 
(which he carries) on the ground by the right rear wheel ; he 
then raises the curtain, if necessary, opens the tail gate, ob- 
serves the condition of the ambulance and (resuming his post at 
the litter) reports it to the squad leader. Upon approaching the 
ambulance the litter is wheeled about so that the head of the 
patient is toward the rear of the ambulance and two paces from 
it, when the litter is halted and lowered. If it be necessary to 
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prepare the ambulance before loading, the squad takes posts at 

ambulance, No. 4 remaining in charge of the patient; if read; 

(or the reception o( the litter the commands are given : 

1 Prepare to load 2 IjOAD. 

158. At the first command So 3 fmws about, No. 3 steps 

mi his )ttt liitiHiU nnd i tki i o-t ul the ])alicnfs Itfl sliuiil- 




ISS, —Load log ambulance 



der ; No. 1 Ukes post njipnsite No. 3 ; all facing the litter aloop. 
No. 2 grasping his handles, and Nos. 1 and 3 their respective poles; 
No. 4 watches the patient and otherwise renders aaj needful as- 
sistance. At load, tlio tiearerB siowlj rslso the litter to the level 
of the floor of the ambulance and advance to it, being careful to 
keep the litter in a horizontal position ; the legs are placed on the 
floor by Nos. 1 anil ,1. and the litter pushed in bf No. 3. assisted 
by the others. When this is aecomplished. Nos. 1, 2, and 3 are 
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ill position at ambulance posts. No. 4 places the arms and ac- 
couterments of the patient (if any) under the litter, and then takes 
his position on the right ; Nos. 1 and 3 close the tail gate and, if 
necessary, lower the curtain. The squad may then be faced to 
the left or about and marched in any desired direction. 

159. The squad being at ambulance posts : 

1. Prepare to wnloady 2. Unload. 

At the first command, Nos. 1 and 3 raise the curtain, if neces- 
sary, open the tail gate, and No. 2 takes hold of the projecting 
handles of the litter ; at unload. No. 2 draws out the litter, as- 
sisted by Nos. 1 and 3, who, facing inward, support the poles un- 
til the inner handles are reached. The litter, carefully supported 
in a horizontal position, is then lowered with the head of the pa- 
tient two paces in rear of wagon ; No. 4 closes the tail gate, and 
all take posts at litter. 

160. To load with two bearers, the litter being lowered in posi- 
tion for loading, at prepare to load, the bearers take posts on their 
respective sides, mid-length of the litter and facing it ; they stoop 
and grasp each a pole firmly with both hands. At load, they lift 
the litter and push it into the ambulance. 

At unload, each bearer grasping his handle, they partly with- 
draw the litter, then shifting their hands to their respective poles 
and facing each other they continue to withdraw it until the head 
reaches the rear of the ambulance, when they lift the litter out 
and lower it to the ground. 

161. The right side of the ambulance is always loaded or un- 
loaded first, unless otherwise ordered. 

162. When necessary to load the feet first, at the commands: 
By the feet, take post to load ambulance, march, the litter is low- 
ered with foot toward the ambulance, when the loading proceeds 
as above described, excepting that No. 3 remains between his 
handles, No. 2 takes post opposite the right ankle, and No. 4 op- 
posite him. 

163. At the conclusion of the drill with ambulances the de- 
tachment is re-formed in line. 

TO PREPARE AND LOAD ORDINARY WAGONS TO TRANSPORT WOUNDED. 

164. In active service, the use of the ordinary army or other 
wagons for transporting the sick and wounded is of everyday oc- 
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currence, and it is important that bearers should be practiced in 
preparing, loading, and unloading such vehicles. Patients may 
be laid on straw or other like material spreaid thickly over the 
bottom of the wagon, or on hand litters placed on the bottom, 
or suspended by ropes or straps. The movements heretofore fully 
described, to load and unload^ will, if thoroughly understood, meet 
the requirements of any emergency of this character. It must, 
however, always be remembered that such work demands a far 
greater amount of care on the part of the bearers, for the safety 
and comfort of their patients, than when the proper appliances 
are at hand. 

INSPECTION AND M US TEE, 

INSPECTION OF DETACHMENT. 

165. Inspection is in such uniform as may be prescribed. The 
Hospital Corps pouch is worn with all uniforms, suspended from 
the left shoulder to the rear over tlie right hip. 

The detachment should be frequently inspected in the uniform 
and equipment for field service, which consist of the blouse, trou- 
sers, campaign hat, shoes, and leggings, the waist belt, pouch and 
sling, the haversack and canteen suspended from the right shoul. 
der to the rear over the left hip, and the tin cup hung from the 
flap strap of the haversack. 

If required, a revolver is carried at the belt on the right side 
and a cartridge pouch on the left. 

166. The detachment being formed, the senior noncommis- 
sioned officer salutes, reports, and takes his place on the right of 
the line of file closers (par. 3). 

The officer commanding, standing in front of the center of the 
detachment, then draws sword and commands : 

1. Open ranks, 2. March, 3. Front. 

At the first command the senior noncommissioned officer steps 
one pace to the rear to mark the new alignment of the file closers ; 
the medical officers above the rank of lieutenant stand fast dur- 
ing the inspection ; the junior officers place themselves on the 
right and left of the rank ; the officer commanding goes to the 
right flank and verifies the position of the senior noncommis- 
sioned officer, then places himself facing to the left, three paces 
in front of the right of the detachment, and commands : March. 
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At this command the junior officers take post three paces in front 
of the detachment, distributing themselves equally along the line, 
in order of rank, from right to left ; the rank (the left hand above 
the hip) dresses to the right ; the file closers step backward to the 
line established by the senior noncommissioned officer, and dress 
to the right. 

The officer commanding aligns the officers and the rank ; the 
senior noncommissioned officer the file closers. 

The officer commanding verifies the alignment of the file clos- 
ers ; the officers and file closers cast their eyes to the front as soon 
as their alignment is verified. 

At the command front, the men cast their eyes to the front 
and drop the left hand. 

167. The officer commanding takes post facing to the front, 
three paces in front of the right guide, and as the inspector ap- 
proaches, he faces to the left, commands : 

1. Inspection, 2. Pouches, 

and facing to the front salutes him. 

At the second command the pouches are shifted under the 
right arm to the front, the flap opened and held by the left hand, 
fingers extended, palm against the body, so that the flap strap 
covers the line of buttons, right hand at side. 

As soon as inspected, the officer commanding returns sword 
and accompanies the inspector. When the latter begins to inspect 
the rank, the junior officers face about and stand at ease, sword at 
the order. 

Commencing on the right, the inspector now proceeds to mi- 
nutely inspect the pouch, accouterments, and dress of each soldier 
in succession. 

After the inspector has passed, each man closes and replaces 
the pouch. 

168. The inspection being completed, the junior officers come 
to attention, carry sword and face to the front; the officer com- 
manding again takes his post on the right, draws his sword, and 
facing to the left commands : 

1. Close ranks, 2. March. 

At the command march, the junior officers face to the right 
and left respectively and, passing behind the file closers, resume 
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their posts in line of file closers ; the file closers close to two paces 
from the rank. The officer commanding may direct the junior 
officei's to stand fast in front of the detachment. 

169. If the detachment, or part of it, should be mounted, or 
armed with revolvers, it will be' inspected in this respect in ac- 
cordance with cavalry drill regulations. 

The clothing roll will be inspected, unrolled, on the soldier's 
bunk at inspection of quarters. 

INSPECTION OF LITTERS. 

170. The detachment being in line with strapped litters at 
the carry, the commands are given : 

1. Litters left, 2. March, 3. Halt. 

1. Ithspection, 2. Litters. 

At Utters, No. 1 of each squad steps back in lino with No. 3, 
the litters are opened, held suspended until inspected, and then 
lowered, when the squads take posts at litters. 

INSPECTION OF AMBULANCES. 

171. The ambulances being in line at intervals of ten paces, 
with seats packed, each with a squad at ambulance posts, the 
commands are given : 

1. Inspection, 2. Ambulances, 

when each squad backstops until three paces in rear of its ambu- 
lance. The inspector first examines the animals and harness, then 
the ambulance and contents, after which he directs the seats to 
be prepared, or such other work to be done as he desires executed. 

MUSTER. 

172. All stated musters of the detachment are, when practi- 
cable, preceded by a minute and careful insi)ection. 

The detachment being in line with ranks open, the officer 
commanding, upon intimation of the mustering officer, com- 
mands: 

Attention to muster. 

He then returns sword, and hands a roll of the Hospital Corps 
detachment, with a list of absentees, to the mustering officer. The 
latter calls over the names on the roll; each man, as his name is 
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called, answers, " Here," and steps forward one pace. The muster 
completed, the ranks are closed and the detachment dismissed. 

After mustering, the presence of the men reported in the hos- 
pital or on duty is verified by the mustering ofiicer, who is accom- 
panied by the officer commanding. 

TENT DRILL AND PACKING. 

1 73. The canvas of a field hospital consists of hospital tents, 
wall tents, and common tents. The hospital tents are intended 
for use as wards, dispensary and storage, and mess ; the wall tents 
for noncommissioned officers and the common tents for privates 
of the Hospital Corps. Shelter tents are often used by Hospital 
Corps companies in field service, and, in the absence of regulation 
tentage, conical wall tents are sometimes utilized for service. 

Tentage for medical officers is not included in that for the field 
hospital. Each medical officer is allowed one wall tent complete. 

HOSPITAL TENT. 

174. A hospital tent is 14 feet long, 15 feet wide, and 11 feet 
to ridge, the wall being 4^ feet high ; it furnishes comfortable ac- 
commodations for six patients, and requires to pitch it a ridge- 
pole and two upright poles, seven long tent pins on each side for 
the guy ropes and two on each side for the long guys, eighteen 
in all. Twenty-four small pins are needed for the front, rear, and 
walls. 

175. The hospital tents should always be pitched first in the 
field hospital. One squad (4 men) under the direction of a non- 
commissioned officer is required. Nos. 1 and 3 work in rear, Nos. 
2 and 4 in front (positions as by foura^ prepare to lift, par. 79). 

170. At the commands: 

1. Pitch hospital tent, 2. March, 

Nos. 1 and 2 procure canvas, Nos. 3 and 4 the poles. Nos. 3 and 
4 place the ridgepole on the ground as directed, and the uprights 
in position, usually on the side opposite that from which the wind 
blows; then get each two mauls, nine large and twelve small pins, 
which they drop at their respective ends of the tent ; after which 
they set a small pin at each end of the ridge to mark the rear and 
front openings. Meanwhile Nos. 1 and 2 unroll the tent and 
spread it out on both sides of the ridgepole. 
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Nos. 1 and 3 in rear, Nos. 2 and 4 in front, slip the pins of the 
uprights through the ridgepole and tent. The fiy (if used) is now 
placed in position over tent and the loops of the long guys over 
the front and rear pole pins. No. 1 secures center (door) loops 
over center pin in rear, and No. 4 in front, and each goes to his 
corner. No. 1 right rear, No. 2 right front. No. 3 left rear. No. 4 
left front. All draw bottom of tent taut and square, the front 
and rear at right angles to the ridge, and fasten it with pins 
through the corner loops ; then stepping outward two paces from 
the corner pins and one pace to the front (Nos. 2 and 4) or rear 
(Nos. 1 and 3), each securely sets a long pin, over which is passed 
the extended corner guy rope. Nos. 1 and 3 now go to rear, Nos. 
2 and 4 to front pole and raise the tent to a convenient height 
from the ground, when Nos. 2 and 3 enter and seize their re- 
spective poles, and all together raise the tent until the upright 
poles are vertical. While Nos. 2 and 3 support the poles, Nos. 1 
and 4 tighten the corner guys, beginning on the windward side. 
The tent being thus temporarily secured, all set the guy pins and 
fasten the guy ropes, Nos. 1 and 2 right, Nos. 3 and 4 left, and 
then the wall pins. 

177. A wall tent or common tent is pitched in the same man- 
ner as a hospital tent. Care must be taken that the tent is 
properly squared and pinned to the ground at the door and four 
corners before being raised. 

SHELTER TENT. 

178. 1. Pitch shelter tent, 2. March. 

At the second command, all give way quickly to the left until 
there is an interval of two full paces between Nos. 1 and 2 and be- 
tween Nos. 3 and 4 of each squad ; this interval is measured by Nos. 

1 and 3 extending the left arm horizontally from the side, and Nos. 

2 and 4 the right arm, until there is about 12 inches between the 
tips of the fingers of Nos. 1 and 2 and 3 and 4. Nos. 1 and 3 
then dig their right heels deeply into the ground to mark the po- 
sition of the rear wall pins. The clothing rolls are now opened 
and the shelter halves buttoned along the rear and ridge, the tent 
being pitched without command. 

The clothing roll is now placed inside the door, and each man 
comes to rest in front of the front wall pin on his own side. 
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1. Strike shelter tent, 2. March. 

At marchy the clothing roll is removed, the tent struck, the 
halves unbuttoned, and the clothing rolls completed. The rolls 
are then placed over the site of the rear pole pins and the squad 
falls in one pace in rear of the line of rolls, the right of the squad 
opposite the center of the right roll. 

Unless otherwise directed, the poncho will be carried outside 
the blanket roll, as an envelope to protect the latter. 

CONICAL WALL TENT. 

179. The conical wall tent is 16t% feet in diameter and 11 
feet to the peak. It is provided with a hood, and will comfort- 
ably accommodate ten men, and may be made to hold twice that 
number. 

To pitch it requires a tripod, pole, forty-eight tent pins, and a 
sqaad (4 men) under the direction of a noncommissioned oflicer. 
No. 1 works on the right. No. 4 on the left, No. 2 in front. No. 3 
in rear (positions as at litter, par. 70). 

180. At the commands: 

1. Pitch conical wall tent, 2. March, 

Nos. 1 and 2 procure canvas. No. 3, tripod and pole, and No. 4 the 
tent pins and two mauls. They all unroll the tent and spread 
it out near where it is to be pitched, apex at its center. No. 1 
having taken a maul and three pins steps off eight paces directly 
outward (right or left) from the front corner of the hospital tent, 
on a line with its front, and drives two pins 2 feet apart, to mark 
the door of the conical wall tent ; he then measures with the tent 
pole from the middle point between these pins directly backward, 
the far end of the pole determining the center of the tent, which 
he also marks with a pin ; No. 3 places the tripod opened out flat, 
with ring over the center pin, and lays the pole on the ground, 
pin end at center pin. All now being at their posts, bring the 
canvas over the tripod till its center comes to the center pin and 
door at the front pins, when No. 2 slips the wall loop at each side 
of door over front pins. This is an important duty, and upon its 
proper performance depends the proper pitching of the tent. 

Nos. 1 and 4 commencing at rear and front of tent respect- 
ively, and working to the right and left, scatter the pins and pull 
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out the guy ropes. Nos. 2 and 3 take each a maul, and com- 
mencing front and rear respectively, work right and left of the 
tent, driving the guy pins, placing them about one yard from the 
edge of the tent, each on a line with a seam. As the pins are 
driven, Nos. 1 and 4 place the ends of the guy ropes over them, 
working on their respective sides. When the pins are set, No. 2 
creeps under the canvas, slightly raises the tent and places the 
pin of the pole through the plate attached to the chains at the 
top of the tent, and raising the pole, sets it in the ring of the tri- 
pod ; No. 3 having, from the outside, placed the hood over the 
pole pin, enters the tent by creeping under, and assists No. 2 in 
raising the tripod, which being done, Nos. 1 and 4 tighten the 
guys; they then scatter the wall pins. The tent having been se- 
cured, Nos. 2 and 3 now take their posts outside and drive the 
wall pins, working as before. No. 2 toward the right rear, and No. 
8 toward the left f rpnt ; Nos. 1 and 4 straighten the tent and 
fasten the hood guys. 

In pitching, as soon as any man has completed his assigned 
work, he assists the others until all have finished. 

181. The tents having been pitched, they should be thoroughly 
ditched as soon as convenient. 

182. To strike a tent : At the commands Strike tent, march, 
the men take their posts ; they first remove the wall pins, and 
then all the guy pins on their respective sides, except the four 
corner pins of the square tents, or the quadrant pins of the con- 
ical wall tents. Standing at their respective posts they remove 
the corner, or quadrant, guys from the pins and hold the tent 
until the command Down is given, when the tent is lowered to 
the indicated side. The canvas is then rolled up and tied by Nos. 
1 and 2, while Nos. 3 and 4 fasten the poles, or tripod and pole, 
together, and collect the pins. 



20 



''-1^* 



290 



PROMPT AID TO THE INJURED. 



188. Scheme foe packing hospital corps pouch. 



Beak (in loops). 



Case with 

scissors, pins, 

etc. 



Ball of 
wire gauze. 



Flask with 

ammoniaB 

spiritus 

aromaticus. 



Rubber 

tourniquet 

Knife. 



Fbont. 



Packet. 



Packet. 




Packet. 





Bottom. 



Six roller bandages. 



Spool plaster. 
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184. Scheme for packing orderly pouch. 



Rear (in loops). 


Chloro- 
form, in 
case. 


Roll 

wire 

gauze. 


Rubber 
bandage. 


AmraoniaB 
spiritus 
aromat- 

icus, 
in flask. 


Hypo- 
dermic 
syringe. 


Mist, 
chloro- 
form i 
et opii, 
in case. 


Front. 
















Packet. 


Spool adliesive 
plaster. 


Packet. 






Scissors. 

1 










Catheter, 
in case. 




Pins. 


1 


iagnosis tags, 
and pencil. 






Pocket 
case. 






Packet. 






Packet. 


























Bottom. 


Four packages sublimated gauze. Six packages catgut ligatures. 
Six gauze bandages. Six packages silk ligatures. 
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CLOTHING BOLL. 

185. The articles heretofore carried in the knapsack or blanket 
bag will, together with the overcoat, be rolled in the piece of shel- 
ter tent supplied each soldier, and carried in the transportation 
wagon, or in the ambulance when no other transportation is pro- 
vided. When the soldier is mounted and no wheel transportation 
is available, they will be carried on the saddle, as directed in the 
drill regulations for the cavalry. 
Contents : 

1 woolen blanket ; 

1 blue flannel shirt ; 

1 undershirt ; 

1 pair drawers ; 

2 pairs socks; 
1 pair shoes ; 

1 towel ; 

5 shelter tent pegs ; 

2 shelter tent poles ; 
1 overcoat. 

The roll, which should, when completed, be 26 inches in length 
is packed as follows : 

First, spread out the blanket upon the ground and turn in its 
sides, making them overlap in such manner that the blanket, 
when so folded, shall equal in width the length of the longer shel- 
ter tent pole. Double the blanket lengthwise, bringing the upper 
end 18 inches short of the lower end. Upon the doubled end of 
the blanket place, in the following order, the flannel shirt, under- 
shirt, socks, drawers, and towel, so folded as to equal width of 
blanket. 

Next, arrange pegs of shelter tent at upper end of clothing, 
three on one side and two on the other, points inward, bases flush 
with outer edge of clothing. On these place the shoes,, one on 
each side, soles up, toes inward. Now roll tightly (beginning at 
bundle of clothing) as far as the blanket is doubled. Turn up the 
remaining 18 inches of the blanket and pull the upper thickness 
of this end over the bundle, thus securing it. The poles are now 
laid upon the bundle, and the overcoat, folded with its inside out- 
ward in such manner as to equal the width of the previous bundle, 
is rolled round the latter. Finally, the roll is completed by 
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spreading out the shelter tent half, folding in the rear flap, 
placing the bundle npon the flap, turning in the sides of the tent, 
and rolling tightly. The whole is now secured by the straps fur- 
nished for the purpose. 

18d. Hospital corps exergenct bugle call: 




At emergency call for post service, all Hospital Corps men 
withiii hearing will immediately procure their pouches and form 
in front of the hospital, the Nos. 3 procuring litters and the squads 
coming to carry litter without orders. Noncommissioned officers 
will fall in with the detachment. 

POSITION OF THE MEDICAL OFFICERS, HOSPITAL CORPS DETACH- 
MENT, AND AMBULANCES ON THE MARCH. 

187. The position of the medical department of a marching 
command is immediately in the rear of the rear company of the 
organization to which it pertains, and in front of the rear guard. 

With each ambulance is a driver and an ambulance orderly. 

In camp the ambulances and medical department wagons are 
parked near the field hospital, and not with the wagon train. 
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Acetic acid, poisoning by, 198. 
AcidH, poisoning by, 198. 
Aconite, poisoning by, 185. 
"Adam's apple," 89. 
Air cells, or vesicles, 41. 
Air, quantity of, respired, 48. 
Alcohol, poisoning by, 186. 
Alimentation, 45. 
Alkalies, poisoning by, 194. 
Ambulance, 278. 
Ammonia, poisoning by, 194. 
Antiseptics, 91, 98. 
Aponeurosis, 27. 
Apoplexy, 162. 

treatment of, 164. 

heat, 167. 
Arm-bone or humerus, 14. 
Arm slings, 81. 

Arsenic, 180; poisoning by, 189. 
Arteries, anatomy of, 36. 

nutrient. 8. 
Artificial respiration, 178. 

HalPs method, 176. 

Howard's method, 175. 

Sylvester's method, 173. 
Asphyxia, 170. 

precautions in rescuing, 170. 

treatment of, 170. 
Atropine, 179. 

'poisoning by, 186. 
Axillary artery, compression of, 121. 

Bandages, 68. 
application of, 69, 71. 



Bandages, circular, 70. 

cravat, 88. 

double-headed knotted, 78. 

Esmarch or triangular, 76. 

Esmarch, a triangular, for chest, 
79. 

for foot, 83. 

for hand, 78. 

for head, 78. 

for hip, 82. 

for shoulder, 78. 

figure-of-8, 71. 

four-tailed, 74. 

head, 78. 

hip spica, 72. 

large, square handkerchief for 
head, 76. 

materials for, 68. 

method of rolling, 69. 

roller, 68. 

shoulder spica, 73. 

six- tailed, 75. 

sling, 81. 

spiral reverse, 70. 

triangular, 76. 
Basin, the, or pelvis, 18. 
Bed-sores, 110. 
Belladonna, 179. 

poisoning by, 186. 
Bladder, urinary, 55. 
Blood, 30. 

amount of, in human body, 31. 

arterial, 31, 35. 

circulation of, 34. 
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Blood, coagulation of, 81. 

composition, 30. 

corpuscles, 30. 

venous, 31, 84. 

vessels, anatomy of, 86. 
Bone, cancellous tissue, 2. 

compact tissue, 2. 

composition of, 1. 

hyoid, 10. 

innominate, 19. 

marrow of, 3. 

necrosis of, 8. 

oil of, 3. 

spongy tissue, 2. 
Bones, classification of, 4. 
Bony landmarks, artificial, 7. 
Brachial artery, compression of, 

122. 
Brain, 59. 

compression of, 162. 

concussion of, 161. 

weight of, 68. 
Brandy, 107, 118, 179. 
Bread poultices, 89. 
Breast-bone, or sternum, 11. 
Bromine, solution of, 98. 
Bronchial tubes, 41. 
Bruises, 99. 
Burns, 148. 

constitutional treatment of, 151. 

of first degree, 148. 
treatment of, 148. 

of second degree, 148, 149. 
treatment of, 149. 

of third degree, 148, 150. 
treatment of, 150. 

Camphor, poisonlnf? by, 186. 
Cantharidcs. poisoning by, 190. 
Capilhiries, anatomy of, 37. 
Carbolic acid, or phenol, 95. 

poisoning by, 193. 
Carpus, or wrist, 18. 
Cartilage, or gristle, 24. 



Catching fire, 151. 
Caustic potash, poisoning by, 194. 
Caustic soda, poisoning by, 194. 
Cerebellum, 62. < 

Cerebro-spinal system, 59. 
Cerebrum, 61. 
Chafing, 201. 
Chest, or thorax, 10. 

bandages, 79. 
Chloral, 180. 

poisoning by, 187. 
Chloroform, poisoning by, 187. 
Clavicle, or collar-bone, 12. 
Colic, kidney, 55. 
Collapse, 154. 
Collar-bone, or clavicle, 12. 

fracture of, 137. 
Common carotid artery, compres- 
sion of, 120. 
Compresses, 86. 

Compression of axillary artery, 
121. 

of brachial artery, 122. 

of brain, 162. 
treatment of, 162. 

of common carotid artery, 120. 

of femoral artery, 124. 

of popliteal artery, 124. 

of radial and ulnar arteries, 123. 

of subclavian artery, 120. 
Concussion of the brain, 161. 

treatment of, 161. 
Contusions, 99. 
Convulsions of children, 195. 
Copper, poisoning by, 190. 
Corn-meal poultices, 89. 
Corrosive sublimate, or bichloride 
of mercury, 95. 

poisoning by, 194. 
Cranial bones, fracture of, 134. 
Cravat bandages, 83. 
Creasote, poisoning by, 193. 
Croton-oil, poisoning by, 190. 
Cuticle, 56. 
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Deodorants, 98. 

Derma, or true skin, 57. 

Diaphragm, 42. 

Digestion, 45. 

Digitalis, poisoning by, 187. 

Diplog, 2. 

Disinfectants, 91. 

bichloride solution. 95. 

carbolic-acid solution, 95. 

dry chloride of lime, 96. 

fonnaldehyde gas, 93. 

milk of lime, 96. 

steam, 92. 

sulphurous acid gas, 92. 
Disinfection, methods of effecting, 
91. 

of closets and sinks, 97. 

of clothing, towels, etc., 96. 

of dead body, 98. 

of discharges, 97. 

of dishes, knives, etc., 97. 

of food and drink, 97. 

of hands and person, 96. . 

of rags, cloths, etc., 96. 

of rooms and contents, 91. 
• of sputum from consumptives, 
97. 
Dislocations, 145. 

of humerus, 145. 

of lower jaw, 146. 

of phalanges, 146. 
Dog-bite, treatment of, 107. 
Drill regulations for the hospital 

corps, U. S. Army, 224. 
Drowning, 171. 

treatment of, 172. 

Hairs method, 176. 

Howard's method, 175. 

Sylvester's method, 173. 

Ear, foreign bodies in, 197. 
Emetics, 183. 
Endocardium, 36. 
Endosteum, 4. 



Epidermis, 56. 
Epiglottis, 89. 
Epilepsy, 165. 

treatment of, 165. 
Epistaxis, or nose-bleed, 118. 
Excretion, 29. 
Eye, foreign bodies in, 196. 

Fainting, 158. 

treatment of, 159. 
Falling-sickness, 165. 
Femoral artery, compression of, 124. 
Femur, the, or thigh-bone, 19. 

fractures of, 140. 
Fever, sun, 167. 
Fibula, the, or splint-bone, 22. 

fractures of, 143. 
Fingers, dislocation of, 146. 

fractures of, 140. 
Fits, epileptic, 165. 
Flaxseed poultices, 88. 
Fontanel les, the, 9. 
Food, 207-214. 
Foot bandttges, 88. 
Foot soreness, 201. 
Forearm, fractures of, 138. 
Foreign bodies in ear, 197. 

in eye, 196. 

in larynx. 199. 

in nose, 198. 

in pharynx, 199. 
Formaldehyde, as a disinfectant, 

93. 
Fractures, 128. 

classiheation of, 128. 

diagnosis of, 129. 

treatment of, 130. 

of clavicle, 137. 
treatment of, 137. 

of cranial bones, 134. 

of femur, 140. 
treatment of, 141. 

of forearm, 138. 
treatment of, 139. 
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Fractures of forearm, middle of, 189. 

treatment of, 139. 
of humerus, 188. 

treatment of, 188. 
of inferior maxillary bone, 184. 
of leg, 143. 

treatment of, 144. 
of metacarpal bones, 189. 

treatment of, 140. 
of metatarsal bones, 145. 
of patella, 144. 

treatment of, 145. 
of phalanges of fingers, 140. 

. of toes, 145. 
of ribs, 135. 

treatment of, 186. 
of scapula, 138. 

treatment of, 188. 
of spinal column, 135. 

treatment of, 185. 
of tibia and fibula, 143. 
of vertebral column, 185. 
splints for, 132. 
Frost-bite, 151. 

treatment of, 152. 
" Funny-bone," 18. 

Gangrene, 109. 

treatment of, 110. 
Gastric juice, function of, 49. 
Gland, definition of, 29. 
Glands, salivary, 47. 

sweat, 57. 
Gravel, 54. 

Gristle, or cartilage, 24. 
Gullet, or oesophagus, 47. 

Hsemateraesis, or haemorrhage from 

stomach, 127. 
Hflemoptysis, or " spitting of blood," 

126. 
IIsBmorrhage, arrest of, 112. 
classification of, 112. 
treatment of, after extraction of 
teeth, 118. 



Haemorrhage, arterial, 118. 

capillary; 117. 

nasal, 118. 

venous, 116. 

from axillary artery, 122. 

from brachial artery, 122. 

from common carotid artery, 120. 

from femoral artery, 124. 

from lips, 118. 

from mouth, 118. 

from popliteal artery, 124. 

from radial artery, 123. 

from scalp, 118. 

from subclavian artery, 120. 

from ulnar artery, 128. 

secondary, 124. 

symptoms of, 125. 

treatment of, 126. 
Hair-follicles, 57. 
Halstead^s litter, 220. 
Hand bandages, 78. 
^' Haunch," or innominate bone, 19. 
Head bandages, 78. 
Heart, 32. 

anatomy of, 88. 

power of, 36. 
Heat, dry, application of, 90. 

moist, application of, 90. 
Heat-stroke, 167. 
Hip bandages, 82. 
Hominy poultices, 89. 
Humerus, or arm-bone, 14. 
Hydrocyanic acid, poisoning by, 

188. 
Hygiene, 203. 

air, 216. 
eff'ects of bad, 217. 

baths, 203. 
cold, 203. 
addition to, of alcohol, etc., 

204. 
Kussian or Turkish, 204. 
sea, 204. 
warm, 204. 
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Hygiene, clothing^ silk, cotton^ and 
linen, 206. 
woolen, 205. 
dandruif, 205. 
exercise, 219. 
food, 207. 

' constituents of, 208-218. 
scurvy, 218. 
skin, activity of, 203. 
soap, the use of, 205. 
water, 214. 
amount required daily, 214. 
lake, 215. 
rain, 214. 
spring, 214. 
well, 215. 
Hyoid bone, 10. 
Hypodermic medication, 178. 
Hysteria, 166. 

treatment of, 1 66. 
Hysterics, 166. 

Inferior maxillary bone, dislocation 
of, 146. 

fracture of, 134. 
Innominate, or " haunch " bone, 10. 
Instep, or tarsus, 22. 
Integument, or skin, 56. 

appendages of, 57. 

care of, 57, 203. 

functions of, 57. 
Intestine, large, 50. 
Intestine, small, 49. 
Intoxication, 164. 

treatment of, 164. 
Iodine, poisoning by, 191. 
Irritant poisons, 189. 

Joints, classification of, 23. 
composition of, 24. 
movements of, 23. 

Kidney colic, 55. 
Kidneys, 54. 



Knee-cap, or patella, 22. 
Knots, 85. 

Landmarks, superficial bony, 7. 
Larynx, 39. 

foreign bodies in, 199. 
Laudanum, 179 ; poisoning by, 189. 
Ligaments, 24. 
Lime, as a disinfectant, 96. 
Lips, haemorrhage of, 118. 
Litter, Halstead's, 220. 

extemporized, 223, 269. 

manufactured, 220. 
Liver, 51. 

functions of, 52. 
Lower jaw, dislocation of, 146. 

fracture of, 134. 
Lungs, 42. 

capacity of, 44. 
Lye, poisoning by, 194. 
Lymphatics, 4. 

Marrow of bone, 8. 
Marshes stretcher, 228. 
Mastication, 45. 
Matches, poisoning by, 192. 
Medication, 178. 
Membranes, mucous, 29. 

serous, 29. 

synovial, 25. 
Mercury, bichloride of, 95. 
Metacarpal bones, 18. 

fracture of, 139. 
Metacarpus, the, 18. 
Metatarsal bones, 22. 

fracture of, 145. 
Milk, food value of, 211. 
Morphine, 179. 

poisoning by, 189. 
Mouth, haemorrhage of, 118. 
Mucous membranes, 29. 
Muriatic acid, poisoning by, 193. 
Muscles, 25. 

atrophy of, 28. 
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Muscles, involuntary, 28. 

rigidity of, at death, 28. 

voluntary, 25. 
Mushrooms, poisoning by, 188. 
Mussels, poisoning by, 188. 
Mustard poultices, 89. 

Narcotic poisons, 185. 
Necrosi» of bone, 8. 
Nerves, 68. 

cranial, 64. 

motor, 64. 

sensory, 64. 

spinal, 66. 

sympathetic, 66. 
Nervous system, 59. 
Nitric acid, poisoning by, 198. 
Nose-bleed, or epistaxis, 118. 
Nose, fpreign bodies in, 198. 
Nux vomica, 180. 

poisoning by, 191. 

(Esophagus, or gullet, 47. 
Opium, 179. 

poisoning by, 189. 
Organ, delinition of, 28. 
Oxalic acid, poisoning by, 198. 

Padding for splints, 138. 
Pancreas, 52. 

function of, 53. 
Paralysis, strolte of, 162. 
Paregoric, 179. 

poisoning by, 189. 
Paris green, poisoning by, 189. 
Patella, the, or knee-cap, 22. 

fracture of, 144. 
Pearlash, poisoning by, 194. 
Pelvis, the, or basin, 18. 
Pericardium, 34. 
Periosteum, 3. 
Phalanges, 18, 22. 

dislocation of, 146. 

fractures of, 140, 145. 



Pharjmx, or throat, 47. 

foreign bodies in, 199. 
Phosphorus, poisoning by, 192. 
Pleura, 42. 

Plugs or tam{>on8, 87. 
Poisoning, 182. 

treatment of constitutional, 185. 

local, by emetics, 183. 

by stomach-pump, 184. 
Poisoning by acetic acid, 198. 

by aconite, 185. 

by alcohol, 186. 

by ammonia, 194. 

by arsenic, 189. 

by atropine, 186. 

by belladonna, 186. 

by camphor, 186. 

by cantharides, 190. 

by carbolic acid, 193. 

by caustic potash, 194. 

by caustic soda, 194. 

by chloral, 187. 

by chloroform, 187. 

by copper, 190. 

by corrosive sublimate, 194. 

by creasote, 193. 

by eroton-oil, 190. 

by digitalis, 187. 

by hydrocyanic acid, 188. 

by iodine, 191. 

by laudanum, 189. 

by lye, 194. 

by matches, 192. 

by morphine, 189. 

by muriatic acid, 198. 

by mushrooms, 188. 

by mussels, 188. 

by nitric acid, 193. 

by nux- vomica, 191. 

by opium, 189. 

by oxalic acid, 193. 

by paregoric, 189. 

by Paris green, 189. 

by pearlash, 194. 
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Poisoning by phosphorus, 192. 

by poittOQ oak or ivy, 194. 

by prussic acid, 188. 

by salts of lemon and sorrel, 193. 

by Spanish fly, 190. 

by strychnine, 191. 

by sulphuric acid, 193. 

by tartar emetic, 192. 

by zinc, 192. 

treatment of, 182. 
Poison oak or ivy, poisoning by, 194. 
Poisons, classilication of, 182. 

irritant, 182, 189. 

narcotic, 182, 185. 
Potash, caustic, poisoning by, 194. 
Poultices, 87. 

bread, 89. 

corn-meal, 89, 

flaxseed, 88. 

hominy, 89. 

mustard, 89. 
Prussic acid, poisoning by, 188. 

Kadial artery, compression of, 123. 
Hadius, 14. 

Kectal medication, 181. 
Kespiration, 39. 
Hibs, 11. 
fracture of, 135. 

Salivary glands, 47. 

Salts of lemon, poisoning by, 193, 

Scalds, 151. 

Scalp, hojmorrhnge of, 118. 

Scapula, or shoulder-blades, 12, 

Secondary lucmorrhage, 124. 

Secretion, 29. 

Serous membranes, 29. 

Shin-bone, or tibia, 21. 

Shock, 154. 

treatment of, 155. 
Shoulder bandages, 78. 
Shoulder-blade, or scapula, 12, 
Skeleton, the, 4. 



Skin, or integument, 56. 

appendages of, 57. 

care of, 57, 208. 

false, 56. 

functions of, 67. 

true, 56. 
Skull, division of bones of, 8, 
Sling bandages, 81. 
"Snake-bite, treatment of, 107, 
Sorrel, poisoning by, 193. 
Spanish fly, poisoning by, 190. 
Spinal cord, 62. 
Spine, the, 6. 

changes in, 6. 
" Spitting of blood," or haemop- 
tysis, 126. 
Spleen, 58. 

Splint-bone, the, or fibula, 22. 
Splints, 132. 

padding for, 133. 
Sprains, 147. 

treatment of, 147. 
Sternum, the, 11. ' 

Stomach, 48. 

anatomy of, 48. 

capacity of, 48. 
Stretcher, essentials of, 220. 

Halstead's, 220. 

Marsh's, 223. 
Stroke of paralysis, 162. 
Strychnine, 180. 

poisoning by, 191. 
Stunning, 161. 
Suffocation, 170. 
Sulphur, as a disinfectant, 92. 
Sulphuric acid, poisoning by, 193. 
Sunstroke, 167. 

treatment of, 168. 
Sweat-glands, 57. 
Sweet- breads, 52. 
Sympathetic system, 66. 
Syncope, 158. 

treatment of, 159. 
Synovial membrane, 25. 
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Tampons, or plugs, 87. 
Tarsus, or instep, 22. 
Tartar emetic, poisoning by, 192. 
Teeth, 45. 

hsemorrbage following extraction 
of, 118. 
Tendons, 27. 
Tetanus, or lockjaw, 195. 
Thigh-bone, or femur, 19. 
Thorax, or chest, 10. 
Throat, or pharynx, 47. 

foreign bodies in, 199. 
Tibia, or shin-bone, 21. 
Toes (phalanges), fracture of, 145. 
Trachea, or windpipe, 89. 
Transportation of wounded, 220. 
Travois, the, manual of, 277. 

Ulna, 16. 

Ulnar artery, compression of, 123. 
Unconsciousness, 158. 
Ureters, 54. 
Urine, 54. 
quantity secreted, 57. 

Veins, anatomy of, 88. 
VertebrsB, the, 6. 



Vertebral column, curves of, 7. 

division of, 7. 

fracture of, 135. 
Vesicles, or air-cells, 41. 
Vitriol, oil of, poisoning by, 

190. 

Whisky, 107, 118, 179. 
Windpipe, or trachea, 39. 
Wounded, transportation of, 220. 
Wounds caused by insects, 108. 

classification of, 101. 

contused, 103. 

gangrenous, 109. 

gunshot, 101. 

healing of, 103. 

incised, 101. 

lacerated, 101. 

poisoned, 102. 

punctured, 101. 

of abdominal walls, 108. 

of thorax, 108. 

treatment of, 104. 
Wrist, or carpus, 18. 

Zinc, poisoning by, 192. 
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From the Author* 8 Pr^oM. 



The original edition of this work was jpablished in 1886. It was revised and 
enlai^ged in a second edition in 1890. Within the period of seven years to this 
date (November, 1897) so many important advances have been made in surgical 
science and the operative technique that the author has found it necessary again to 
revise and practically rewrite this volume. To add all that was new and accept- 
able to that which experience had already demonstrated to be useful has of neces- 
sity increased the number of pages and size of the book. By careful elimination 
of matter which could with least disadvantage be left out, this volume, however, 
only exceeds the former by one hundred and twelve pages. 

It has been the anthor^s aim to retain those features of the original work which 
made it available to the busy practitioner for quick and ready reference, and to 
add to this edition some elementary pages which may commend it to teachers for 
their undergraduate pupils. With this end in view the matter has in great part 
been rearranged. 

The introductory section is devoted to surgical pathology, subdivided into six 
chapters. These chapters treat of inflammation and the process of repair in the 
various tissues of the Dody, and the differences in repair in a tissue aiffected with 
simple or non-infective and infective (or suppurative) inflammation. Specific and 
non-specific urethritis, erysipelas, actinomycoHis, glanders, tetanus, malignant 
oedema, hydrophobia, tuberculosis, syphilis, leprosy, diphtheria, and typhoid infec- 
tion are also embraced in this portion of the work. 

Chapters VII and VIII are devoted to surgical dressings, sterilization, asepsis 
and antisepsis, and anaesthesia. 

In Chapters IX and X are given haemorrhage, wounds, bums, skin grafting, 
frostbite, furuncle, carbuncle, ulcers, and gangrene. Bandaging is given m Chap- 
ter XI, and ('hapter XII is devoted entirely to amputations. 

Chapters XIII, XIV, and XV deal with the lymphatic vessels and glands, veins, 
arteries, aneurism, and ligation of the vessels. 

In Chapters XVI and XVII are given the lesions of the bones and joints, and 
the various oiKTative measures for tneir correction. 

The chapters from XVIII to XXIX inclusive are devoted to regional surgery, 
and in that jwrtion of this section in which the aMomen is considered many im- 
portant changes have l>een made and much new matter addi^d. Chapter XXX 
takes up deformities and their correction, while the final chapter (XXXI) is devoted 
to the subject of tumors. 
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SOLO ONLY BY SVBSVRIFTSOS. 

"V« commend to the critical attenCion of the medical profeBslon thla new and 
TBlnable woTk. We haaltats not Id eipreai the convlciton that within the pag« oT 
this voluma will be Innnd mareor eiplidt, rellahle. and practical Instruction wltb 
rcfsreace to Uie Belactton, preparation, and admin iBtratlon of foodii aptiroprlaio to 
every age and coodltlon, both In alckocee mid Iq healtb^ than haa hitherto been 
prasenCcd in any tmro to the medical prote8Bioa."_JVarU Amei^tan FraelUiaagi: 

■' The arrangement of this (reatiHe is BUCb that a buiy practitioner can turn In ■ 
moment to a dletarj which is adapted ID any disease he may hate under treatment 
and there Hnd spcciflc dlreclions. Wc commend the bimk to every phjelclan, be- 
lieving i.hat its frequent use will relieve him from a part of hie profneionol HaTlc 
which has In (he past been most DnsBtlsfactor; both M himself and to hlapatlenL" 
—firoaUyn XedUrnl loariial, 

"This Is at once the best and most eshansll™ book upmi this subject with 
which we are familiar. The best, heqansc, in the first place, It is written bf » 
teacher of IherapcuUcs who knows the needs of the practicing physician, and jet 
who has taught in previous years us a professor of pbjHlnlogy ail that one ne " 
to know in regard Id the principles of digestion and asBlmllatlDD. For this reo 
the author ia nnufioally well qnallBcal to prepare a unefnl manna!, hot It is nolo 
one has perused the volume that be Ihoronghly graaps the scope and depth of the 
manner !n which Dr. Thompson has lieated hte mhjcot."— TOfrojMKde S 

" WItbont any exception we believe this work to he one of the best, if not til 
beat, for pfactlcal usefulness that has Issued from any press hy any anthor In th* 
last ten years. II Is particularly useful hecaua? it enppiles a vacancy In the llbiafr j 
which every physician finds wheoerer he has a case lo treat, and where d 
plee a part In the trcalment and the recnpemlion of the patient. ... It Is cnmtdMe I 
in every deportment, each chBpIer being a model of coaciAencss and per ~ 
With a book like this at hand, many ■ day's sickness will be prevsnled by Ita 
Bttandlng pbyslclan being able to prBscrllM a proper diet."— Jfti/loaf Otrrwtt. 
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